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TRANSLATOR'S NOTE 

In the writing of this English translation of Professor 
Bergson's most important work, I was helped by the friendly 
interest of Professor William James, to whom I owe the 
illumination of much that was dark to me as well as the 
happy rendering of certain words and phrases for which 
an English equivalent was difficult to find. His sym- 
pathetic appreciation of Professor Bergson's thought is 
well known, and he has expressed his admiration for it 
in one of the chapters of A Pluralistic Universe. It was 
his intention, had he lived to see the completion of this 
translation, himself to introduce it to English' readers 
in a prefatory note. 

I wish to thank my friend, Dr. George Clarke Cox, for 
many valuable suggestions. 

I have endeavored to follow the text as closely as 
possible, and at the same time to preserve the living union 
of diction and thought. Professor Bergson has himself 
carefully revised the whole work. We both of us wish 
to acknowledge the great assistance of Miss Millicent Murby . 
She has kindly studied the translation phrase by phrase, 
weighing each word, and her revision has resulted in many 
improvements. 

But above all we must express our acknowledgment 
to Mr. H. Wildon Carr, the Honorary Secretary of the 
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I Aristotelian Society of London, and the writer of several 
I studies of "Evolution Creatrice."' We asked him to be 
I kind enough to revise the proofs of our work. He has 
I done much more than revise them : they have come from 
I his hands with his personal mark in many places. We 
I cannot express all that the present work owes to him, 

ARTHUR MITCHELL 

I Habvard University 



■ Proceedings uf Ihe. ArialoUlian Society, vols. ix. and x,, and Hubert 
I Journal for July, I'JIO. 
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INTRODUCTION 



The history of the evolution of life, incomplete as it yet 
is, already reveals to us how the intellect has been formed, 
by an uninterrupted progress, along a line which ascends 
through the vertebrate series up to man. It shows us 
in the faculty of understanding an appendage of the faculty 
of acting, a more and more precise, more and more complex 
and supple adaptation of the consciousness of living be- 
ings to the conditions of existence that are made for them. 
Hence should result this consequence that our intellect, 
in the narrow sense of the word, is intended to secure the 
perfect fitting of our body to its environment, to represent 
the relations of external things among themselves — in 
short, to think matter. Such will indeed be one of the 
conclusions of the present essay. We sliall see that the 
human intellect feels at home among inanimate objects, 
more especially among solids, where our action finds its 
fulcrum and our industry its tools; that our concepts 
have been formed on the model of solids; that our logic 
, pre-eminently, the logic of solids; that, consequently, 
our intellect triumphs in geometry, wherein is revealed 
the kinship of logical thought with unorganized matter, 
and where the intellect has only to follow its natural move- 
ment, after the lightest possible contact with experience^ 
in order to go from discovery to discovery, sure that ex- 
perience is following behind it and will justify it invariably. 
I But from this it must also follow that our thought, 
in its purely logical form, is incapable of presenting the 
true nature of life, the full meaning of the evolutionary 



I 

I 



CREATIVE EVOLUTION 

movement. Created by life, in definite circumstance^ 
to act on definite things, how can it embrace life, of which 
it 13 only an emanation or an aspect? Deposited by the 
evolutionary movement in the course of its way, how can 
it be applied to the evolutionary movement itself? As 
well contend that the part is equal to the whole, that the 
effect can reabsorb its cause, or that the pebble left on the 
beach displays the form of the wave that brought it there. 
In fact, we do indeed feel that not one of the categories of 
our thought — unity, multiplicity, mechanical caiusality, 
intelligent finality, etc. — applies exactly to the things of 
life: who can say where individuality begins and ends, 
whether the bving being is one or many, whether it is 
the cells which associate themselves into the organism 
or the organism which dissociates itself into ceils? In 
vain we force the living into this or that one of our molds. 
All the molds crack. They are too narrow, above all too 
rigid, for what we try to put into them. Our reasoning, 
so sure of itself among things inert, feels ill at ease on this 
new ground. It would be difficult to cite a biological 
discovery due to pure reasoning. And most often, when 
experience has finally shown us how life goes to work to 
obtain a certain result, we find its way of working is just 
that of which we should never have thought. 

Yet evolutionist philosophy does not hesitate to extend 
to the things of life the same methods of explanation which 
have succeeded in the case of unorganized matter. It 
begins by showing us in the intellect a local effert of evo- 
lution, a fiame, perhaps accidental, which lights up the 
coming and going of living beings in the narrow passage 
open to their action; and lo! forgetting what it has just 
told us. it makes of this lantern glimmering in a tunnel a 
Sun which can illuminate the world. Boldly it proceeds, 
with the powers of conceptual thought alone, to the ideal 
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reconstruction of all things, even of life. True, it hurtles 
in its course against such formidable difficulties, it sees 
its logic end in such strange contradictions, that it very 
speedily renounces its first ambition. " It is no longer 
reality itself," it says, "that it will reconstruct, but only 
an imitation of the real, or rather a symbolical image; the 
essence of things escapes us, and will escape us always; 
we move among relations; the absolute is not in our prov- 
ince; we are brought to a stand before the Unknowable." — 
But for the human intellect, after too much pride, this is 
really an excess of humihty. If the intellectual form of 
the living being has been gradually modeled on the recip- 
rocal actions and reactions of certain bodies and their 
material environment, how should it not reveal to us some- 
thing of the very essence of which these bodies are made? 
Action cannot move in the unreal. A mind bom to specu- 
late or to dream, I admit, might remain outside reality, 
might deform or transform the real, perhaps even create 
it — as we create the figures of men and animals that our 
imagination cuts out of the passing cloud. But an in- 
tellect bent upon the act to be performed and the reaction 
to follow, feeling its object so as to get its mobile impression 
at every instant, is an intellect that touches something 
of the absolute. Would the idea ever have occurred to 
us to doubt this absolute value of our knowledge if philoso- 
phy had not shown us what contradictions our speculation 
meets, what dead-locks it ends in? But these difiiculties 
and contradictions all arise from trying to apply the usual 
forms of our thought to objects with which our industry 
has nothing to do, and for which, therefore, our molds 
are not made. Intellectual knowledge, in so far as it 
relates to a certain aspect of inert matter, ought, on the 
contrary, to give us a faithful imprint of it, having been 
Btereotyped on this particular object. It becomes relativei 
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IBrrnlTtolhe ^fflS&^3! 
is only a partial and local raanifestatil 
or by-product of the vital process? Wa 
so, indeed, if life had employed all the [I 
ities it possesses in producing pure unJ 
is to say, in making geometricians. Bil 
lution that ends in man is not the onll 
paths, divergent from it, other forms of cl 
been developed, which have not been able I 
■ from external constraints or to regain cd 
1 selves, as the human intellect has done, | 
the less, also express something that ia 
essential in the evolutionary movement, 
other forms of conseioasness brought togd 
mated with intellect: would not the resul 
ness as wide as life? And such a consci 
around suddenly against the push of lil 
behind, would have a vision of life con 
not? — even though the vision were fleeting 
It will be said that, even so, we do m 
intellect, for it is still with our intellect, 
intellect, that we see the other forms j 
And this would be c 
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complementary to the understanding, powers of which 
we have only an indistinct feeling when we remain shut up 
in ourselves, but which will become clear and distinct 
when they perceive themselves at work, so to speak, in the 
evolution of nature. They will thus learn what sort of 
eEfort they must make to be intensified and expanded in 
the very direction of life. 

This amounts to saying that theory of knowledge and 
theory of life seem to us inseparable. A theory of life that 
is not accompanied by a criticism of knowledge is obliged 
to accept, as they stand, the concepts which the under- 
standing puts at its disposal; it can but enclose the facts, 
willing or not, in pre-existing frames which it regards as 
ultimate. It thus obtains a symbolism which is convenient, 
perhaps even necessary to positive science, but not a direct 
vision of its object. On the other hand, a theory of knowl- 
edge which does not replace the intellect in the general 
evolution of life will teach us neither how the frames of 
knowledge have been constructed nor how we can enlarge 
or go beyond them. It is necessary that these two in- 
quiries, theory of knowledge and theory of life, should 
join each other, and, by a circular process, push each other 
on unceasingly. 

Together, they may solve by a method more sure, brought 
nearer to experience, the great problems that philosophy 
poses. For, if they should succeed in their common en- 
terprise, they would show us the formation of the intellect, 
and thereby the genesis of that matter of which our In- 
tellect traces the general configuration. They would 
dig to the very root of nature and of mind. They would 
substitute for the false evolutionism of Spencer — which 
consists in cutting up present reality, already evolved, 
into little bits no lese evolved, and then recompoeing it 
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with these fragments, thus positing in advance everythiny* 

that is to be explained — a true evolutionism, in which 

reality would be followed in its generation and its growl-h. 

But a philosophy of this kind will not be made in a 
day. Unlike the philosophical systems properly so called, 
each of which was the individual work of a man of genius 
and sprang up as a whole, to be taken or left, it will only 
be built up by the collective and progressive effort of many 
thinkers, of many observers also, completing, correcting 
and improving one another. So the present essay does not 
aim at resolving at once the greatest problems. It simply 
desires to define the method and to permit a glimpse, on 
some essential points, of the possibility of its application. 

Its plan is traced by the subject itself. In the first 
chapter, we try on the evolutionary progress the two 
ready-made garments that our understanding puts at our 
disposal, mechanism and finality;' we show that they do 
not fit, neither the one nor the other, l)ut that one of them 
might be recut and i-esewn, and in this new form fit less 
badly than the other. In order to transcend the point 
of view of the understanding, we try, in our second chapter, 
to reconstruct the main lines of evolution along which life 

' The idea of regarding life as transcending teleology as well as 
mechaniBm ia far from being a new idea. Notably in three articles by 
Ch. Diinan on "Le problfime do la vie" [Rome phiiotophiipie, 1892) it 
IB profoundly treated. In the development of this idea, we agree with 
Ch. Dunan on trorc than one point. But the views we are presenting 
on this matter, aa on the queatiocs attacliing to it, are those that we 
expressed long ago in our Eeiai 8ur tea donnfea immtdiatea de la cxm- 
tcienee (Paris, 18S9). One of the principal objects of that essay was, 
in fact, ta show that the psychicul life is neither unity nor multipLidty, 
that it transcends both the mechanical and the inlellecttial, mechanism 
andftnaliBin having meaning only where there i8"diatinct multiplicity," 
"spatiality," and consequently assemblage of prc-eKiating parts: 
"real duration" ngniiieB both undinded continuity and creation. Ia 
the present work we apply these same ideas to life in general, regarded, 
moreover, itself from the psychological point of view. 
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has traveled by the side of that which has led to the human 
intellect. The intellect is thus brought back to its generat- 
ing cause, which we then have to grasp in itself and follow 
in its movement. It is an effort of this kind that we at- 
tempt — incompletely indeed — in our third chapter. A 
fourth and last part is meant to show how our understand- 
ing itself, by submitting to a certain discipline, might 
prepare a philosophy which transcends it. For that, 
a glance over the history of systems became necessary, 
together with an analysis of the two great illusions to which, 
as soon as it speculates on reaUty in general, the human 
understanding is exposed. 



THE EVOLUTION OF LIFE — MECHANISM AND TELE0IXX3Y 



I 



The existence of which we are moat assured and which 
we know best is unquestionably our own, for of every 
other object we have notions which may be considered 
external and superficial, whereas, of ourselves, our per- 
ception is internal and profound. What, then, do we 
find? In this privileged case, what is the precise mean- 
ing of the word "exist"? Let us recall here briefly the 
conclusions of an earlier work. 

I find, first of all, that I pass from state to state. I 
cold, I am merry or sad, I work or I do noth- 
ing, I look at what is around me or I think of something 
else. Sensations, feelings, volitions, ideas — such are the 
changes into which my existence is divided and which 
color it in turns. I change, then, without ceasing. But 
this is not saying enough. Change is far more radical 
than we are at first inclined to suppose. 

For i speak of each of my states as if it formed a block 
and were a separate whole. I say indeed that I change, 
but the change seems to me to reside in the passage from 
one state to the next: of each state, taken separately, 
I am apt to think that it remains the same during all the 
time that it prevails. Nevertheless, a slight effort of 
attention would reveal to me that there is no feeling, no 
idea, no volition which is not undergoing change every 
moment: if a mental state ceased to vary, its duration 
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conveys something of the pastmtotH 
tal state, as it advances on the road <H 
swelling with the duration which it H 
on increasing— rolling upon itself, a» 
snow. Still more is this the case witfl 
interaal, such as sensations, feelings,! 
do not correspond, like a simple visul 
unvarying external object. But it ia 
regard this uninterrupted change, anJ 
when it becomes sufficient to impress 1 
the body, a new direction on the att« 
then only, we find that our state h 
truth is that we change without ceaa 
state itself is nothing but change. 

This amounts to saying that there is 
ence between passing from one state tc 
sisting in the same state. If the stat 
the same" is more varied than we think, 
the passing from one state to another rM 
we imagine, a single state being prolong 
is continuous. But, just because we 
the unceasing variation of even 



I 



1.) 



DURATION 



life is then due to our attention being fixed on it by a 
series of separate acts: actually there is only a gentle 
slope; but in following the broken line of our acts of at- 
tention, we think we perceive separate steps. True, 
our psychic life is full of the unforeseen. A thousand 
incidents arise, which seem to b3 cut o£f from those which 
precede them, and to be disconnected from those which 
foUow. Discontinuous though they appear, however, 
in point of fact they stand out against the continuity of a 
background on which they are designed, and to which 
indeed they owe the intervals that separate them; they 
are the beats of the drum which break forth here and there 
in the symphony. Our attention fixes on them because 
they interest it more, but each of them is borne by the 
fluid mass of our whole psychical existence. Each is only 
the best illuminated point of a moving zone which com- 
prises all that we feel or think or will — all, in short, that 
we are at any given moment. It is this entire zone which 
in reality makes up our state. Now, states thus defined 
cannot be regarded as distinct elements. They continue 
each other in an endless flow. 

But, as our attention has distinguished and separated 
them artificially, it is obliged next to reunite them by 
an artificial bond. It imagines, therefore, a formless 
ego, indifferent and unchangeable, on which it threads 
the psychic states which it has set up as independent 
entities. Instead of a flux of fleeting shades merging 
into each other, it perceives distinct and, so to speak, 
solid colors, set side by side like the beads of a necklace; 
it must perforce then suppose a thread, also itself solid, 
to hold the beads together. But if this colorless sub- 
stratum is peri)etually colored by that which covers it, 
it is for us, in its indeterminateness, as if it did not exist, 
since we only perceive what is colored, or, in other words, 
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would be no duration. l*'or an ^b nH 

does not endure, and a psychic statH 
same so long a^ it is not replaced bfl 
does not endure either. Vain, therel 
to range such states beside each other I 
to sustain them: never can these solida 
make up that duration which flows. I 
obtain in this way is an artificial imitJ 
life, a static equivalent which will lend! 
requirements of logic and language, jua 
eliminated from it the element of real tinj 
the psychical life unfolding beneath t 
conceal it, we readily perceive that tin 
it is made of. 

There is, moreover, no stuff more i 
substantial. For our duration is not i 
replacing another; if it were, there wo 
thing but the present — no prolon^ng d 
actual, no evolution, no concrete d\ 
is the continuous progress of the past 
the future and which swells as it adva 
past grows without ceasing, so also ^ 
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for a faculty works intermittently, when it will or when it 
can, whilst the piling up of the past upon the past goes on 
without relaxation. In reality, the past is preserved by 
itself, automatically. In its entirety, probably, it follows 
us at every instant; all that we have felt, thought and 
willed from our earliest infancy is there, leaning over the 
present which is about to join it, pressing against the portals 
of consciousness that would fain leave it outside. The 
cerebral mechanism is arranged just so as to drive back into 
the unconscious almost the whole of this past, and to admit 
beyond the threshold only that which can cast light on 
the present situation or further the action now being pre- 
pared—in short, only that which can give useftd work. 
At the most, a few superfluous recollections may succeed 
in smuggling themselves through the half-open door. 
These memories, messengers from the unconscious, remind 
us of what we are draggmg behind us unawares. But, 
even though we may have no distinct idea of it, we feel 
vaguely that our past remains present to us. What are 
we, in fact, what is our character, if not the condensation 
of the history that we have hved from our birth — nay, 
even before our birth, since we bring with us prenatal 
dispositions? Doubtless we think with only a small 
part of our past, but it is with our entire past, including 
the original bent of our soul, that we desire, wi'l and act. 
Our past, then, as a whole, is made manifest to us in its 
impulse; it is felt in the form of tendency, although a 
small part of it only is known in the form of idea. 
From this survival of the past it follows that conscious- 
s cannot go through the same state twice. The cir- 
cumstances may still be the same, but they will act no 
longer on the same person, since they find him at a new 
moment of his history. Our personality, which is being 
built up each instant with its accumulated experience. 
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changes without ceasing. By changing, it prevents any 
state, although superficially identical with another, from 
ever repeating it in its very depth. That is why our 
duration is irreversible. We could not live over again 
a single moment, for we should have to begin by effacing 
the memory of all that had followed. Even could we erase 
this memory from our intellect, we could not from our will. 

Thus our personality shoots, grows and ripens with- 
out ceasing. Each of its moments is something new added 
to what was before. We may go further: it is not only 
something new, but something unforeseeable. Doubt- 
less, my present state is explained by what was in nie and 
by what was acting on me a moment ago. In analyzing 
it I should find no other elements. But even a superhuman 
intelligence would not have been able to foresee the simple 
indivisible form which gives to these purely abstract 
elements their concrete organization. For to foresee con- 
sists of projecting into the future what has been perceived 
in the pa.st, or of imagining for a later time a new group- 
ing, in a new order, of elements already perceived. But 
that which has never been perceived, and which is at the 
same time simple, is necessarily unforeseeable. Now such 
is the case with each of our states, regarded as a moment 
in a history that is gradually unfolding: it is simple, and 
it cannot have been already perceived, since it concen- 
trates in its indivisibility all that has been perceived and 
what the present is adding to it besides. It is an original 
moment of a no less original history. 

The finished portrait is explained by the features of 
the model, by the nature of the artist, by the colors spread 
out on the palette; but, even with the knowledge of what 
explains it, no one, not even the artist, could have fore- 
seen exactly what the portrait would be, for to predict 
it would have been to produce it before it was produced — ■ 
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an absurd hypothesLs which la its own refutation. Even 
so with regard to the moments of our life, of which we are 
the artisans. Each of them is a kind of creation. And 
just as the talent of the painter is formed or deformed — 
in any case, is modified — under the very influence of the 
works he produces, so each of our states?, at the moment 
of its issue, modifies our personaUty, being indeed the new 
form that we are just assuming. It is then right to say 
that what we do depends on what we are ; but it is necessary 
to add also that we are, to a certain extent, what we do, 
and that we are creating ourselves continually. This 
creation of self by self is the more complete, the more one 
reasons on what one does. For reason does not proceed 
in such matters as in geometry, where impersonal premisses 
are ^ven once for all, and an impersonal conclusion must 
perforce be drawn. Here, on the contrary, the same 
reasons may dictate to different persons, or to the same 
person at different moments, acts profoundly different, 
although equally reasonable. The truth is that they 
are not quite the same reasons, since they are not those 
of the same person, nor of the same moment. That is 
why we cannot deal with them in the abstract, from out^ 
Bide, as in geometry, nor solve for another the problems 
by which he is faced in life. Each must solve them from 
within, on his own account. But we need not go more 
deeply into this. Wo are seeking only the precise meaning 
that our consciousness pves to this word "axist," and we 
find that, for a conscious being, to exist is to change, to 

I change is to mature, to mature is to go on creating oneself 
endlessly. Should the same be said of existence in general? 
cb 
Ei1 



A material object, of whatever kind, presents opposite 
I characters to those which we have just been describing. 
' Either it remains as it is, or else, if it changes under the 
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iCfpusclc is perMjis a "mere^oilSB 
push the division or analysis as far f 
should stop only before the iinchanl 

Now, we say that a composite c 
displacement of its parts. But whJ 
position, there is nothing to prevent! 
group of elements which has gone I 
therefore always find its way back tol 
itself, at least by means of an external! 
everything to its place. This amounti 
state of the group may be repeated ! 
and consequently that the group doa 
has no history. 

Thus nothing is created therein, neitl 
What the group will be is already pr 
provided "what it is" includes all thi 
verse with which it is related. A si 
could calculate, for any moment of ti 
any point of the system in space. Aoe 
more in the form of the whole than 
its parts, the future forms of the systi 
visible in its present configuration. 
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selves to pointing out that the abstract time ( attributed 
by science to a material object or to an isolated system 
consists only in a certain number of simultaneities or more 
generally of correspondences, and that this number re- 
mains the same, whatever be the nature of the intervals 
between the corrcBpondeaces. With these inter\als we 
are never concerned when dealing with inert matter; or, 
if they are considered, it is in order to count therein fresh 
correspondences, between which again we shall not care 
what happens. Common sense, which is occupied with 
detached objects, and also science, which considers isolated 
systems, are concerned only with the ends of the inter\-als 
and not with the inter\'als themselves. Therefore the flow 
of time might assume an infinite rapidity, the entire past, 
present, and future of material objects or of isolated 
systems might be spread out all at once in space, without 
there being anything to change cither in the formulae 
of the scientist or even in the language of common sense. 
The number ( would always stand for the same thing; it 
would still count the same number of correspondences 
between the states of the objects or systems and the points 
of the line, ready drawn, wluch would be then the "course 
of time." 

Yet succession is an undeniable fact, even in the material 
world. Though our reasoning on isolated systems may 
imply that their history, past, present, and future, might 
be instantaneously unfurled like a fan, this history, in 
point of fact, unfolds itself gradually, as if it occupied 
a duration like our own. If I want to mix a glass of sugar 
and water, I must, willy nilly, wait until the sugar melts. 

I This little fact is big with meaning. For here the time I 
have to wait is not that mathematical time which would 
apply equally well to the entire history of the material 
world, even if that history were spread out instantaneously 
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in space. It coiiicii.ies with my impatience, that is to say, 
with a certain portion of my own duration, which I cannot 
protract or contract as I like. It is no longer something 
thought, it is something lived. It is no longer a relation, 
it is an absolute. What else can this mean than that the 
glass of water, the sugar, and the process of the sugar's 
melting in the water are abstractions, and that the Whole 
within which they have been cut out by my senses and un- 
deratanding progresses, it may be in the manner of a 
consciousness? 

Certainly, the operation by which science isolates and 
closes a system is not altogether artificial. If it had no 
objective foundation, we could not explain why it is clearly 
indicated in some cases and impossible in others. We 
shall see that matter has a tendency to constitute isolable 
systems, that can be treated geometrically. In fact, we 
shall define matter by just this tendency But it is only 
a tendency. Matter docs not go to the end, and the 
isolation is never complete. If science docs go to the 
end and isolate completely, Jt is for convenience of study; 
it is understood that the so-called isolated system remains 
Bubject to certain external influences. Science merely 
leaves these alone, either because it finds them slight 
enough to be negligible, or because it intends to take them 
into account later on. It is none the less true that these 
influences are so many threads which bind up the system 
to another more extensive, and to this a third which in- 
cludes both, and so on to the system most objectively 
isolated and most independent of all, the solar system com- 
plete. But, even here, the isolation is not absolute. Our 
sun radiates heat and light beyond the farthest planet. 
And, on the other hand, it moves in a certain fixed direction, 
drawing with it the planets and their satellites. The 
thread attaching it to the rest of the universe is doubtless 
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very tenuous. Nevertheless it is along this thread that 
is transmitted down to the smallest particle of the world 
in which we live the duration immanent to the whole 
' of the universe. 

The universe endures. The more we study the nature 

I of time, the more we shall comprehend that duration means 

I invention, the creation of forms, the continual elaboration 

I of the absolutely new. The systems marked off by science 

I endure only because they are bound up inseparably with 

the rest of the universe. It is true that in the universe 

itself two opposite movements are to be distinguished, 

as we shaD see later on, "descent" and "ascent." The 

first only unwinds a roll ready prepared. In principle, 

I it might be accomplislied almost instantaneously, like 

) releasing a spring. But the ascending movement, which 
corresponds to an inner work of ripening or creating, 
tnditres essentially, and imposes its rhythm on the first, 
which is inseparable from it. 
There is no reason, therefore, why a duration, and so a 
form of existence hke our own, should not be attributed 
to the systems that science isolates, provided such sys- 
tems are reintegrated into the Whole. But they must 
be so reintegrated. The same is even more obvioasly 
true of the objects cut out by our perception. The dis- 
tinct outlines which we see in an object, and which give 
, it its individuality, are only the design of a certain kind 
of influence that we might exert on a certain point of space : 
L it ia the plan of our eventual actions that is sent back to 
our eyes, as though by a mirror, when we see the surfaces 
[ and edges of things. Suppress this action, and with it 
I consequently those main directions which by perception 
j Ere traced out for it in the entanglement of the real, and 
I the individuality of the body is re-ab.sorbed in the universal 
I interaction which, without doubt, is reality it.self. 
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Now, we have considered material objects generallj 
Are there not some objects privileged? The bodies we 
perceive are, so to speak, cut out of the stuff of nature 
by our perception, and the scissors follow, in some way, 
the marking of lines along which actiim might be taken. 
But the body which is to perform this action, the body 
which marks out upon matter the design of its eventual 
actions even before they are actual, the body that has 
only to point its sensory organs on the flow of the real 
in order to make that flow crystallize into definite forma 
and thus to create all the other bodies — in short, the living 
body — ia this a body as others are? 

Doubtless it, also, consists in a portion of extension 
bound up with the rest of extension, an intimate part of 
the Whole, subject to the same physical and chemical 
laws that govern any and every portion of matter. But, 
while the subdivision of matter into separate bodies is 
relative to our perception, while the building up of closed- 
off systems of material points is relative to our science, 
the living body has been separated and closed off by nature 
herself. It is composed of uidike parts that complete 
each other. It performs diverse functions that involve 
each other. It is an individual, and of no other object, 
not even of the crystal, can this be said, for a crystal has 
nather difference of parts nor diversity of functions. 
No doubt, it is hard to decide, even in the organized world, 
what is individual and what is not. The difficulty is 
great, even in the animal kingdom; with plants it is almost 
insurmountable. This difficulty is, moreover, due to 
profound causes, on which we shall dwell later. We shall 
see that individuality admits of any number of degrees, 
and that it is not fully realized anywhere, even in man. 
But that is no rea.son for thinking it is not a character- 
istic property of life. The biologist who proceeds as a 
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geometrician is too ready to take advantage here of our 
inability to give a precise and general definition of in- 
dividuality. A jjerfect definition applies only to a com^ 
pleled reality; now, -vital properties are never entirely 
realized, though always on the way to become so; they 
arc not so much slates as tendencies. And a tendency 
achieves all that it aims at only if it is not thwarted by 
another tendency. How, then, could this occur in the 
domain of life, where, as we shall show, the interaction 
of antagonistic tendencies is always implied? In particu- 
lar, it may be said of individuality that, while the ten- 
dency to individuate is everywhere present in the organized 
world, it is everywhere opposed by the tendency towards 
reproduction. For the individuality to be perfect, it 
would be necessary that no detached part of the organism 
could live separately. But then reproduction would be 
impossible. For what is reproduction, but the building 
up of a new organism with a detached fragment of the old? 
Individuality therefore harbors its enemy at home. Its 
very need of perpetuating itself in time condemns it never 
to be complete in space. The biologist must take due 
account of both tendencies in every instance, and it is 
therefore useless to ask him for a definition of individuality 
that shall fit all cases and work automatically. 

But too often one reasons about the things of life in 
the same way as about the conditions of crude matter. 
Nowhere is the confusion so evident as in discussions about 
individuality. We are shown the stumps of a Lum- 
briculus, each regenerating its head and living thence- 
forward as an independent indi\'idual; a hydra whose 
pieces become so many fresh hydras; a sea-urchin's egg 
whose fragments develop complete embrj'os: where then, 
we are asked, was the individuality of the egg, the hydra, 
the worm?— But, because there are several individuals 
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now, it does not follow that there was not a single in- 
dividual just before. No doubt, when I have seen several 
drawers faU from a chest, I have no longer the right to 
say that the article was all of one piece. But the fact is 
that there can be nothing more in the present of the chest 
of drawers than there was in its past, and if it is made up 
of several different [lieccs now, it waa so from the date of 
its manufacture. Generally speaking, unorganized bodies, 
which are what we have need of in order that we may act, 
and on which we have modelled our fashion of thinking, 
are regulated by this simple law: tJie present coniains noih- 
ing more than the past, and what is found in the effect was 
already in the cause. But suppose that the distinctive 
feature of the organized body is that it grows and changes 
ijvithout ceasing, as indeed the most superficial observation 
testifies, there would be nothing astonishing in the fact 
that it was one in the first instance, and afterwards many. 
The reproduction of unicellular organi.snis consists in 
just this — the Hving being divides into two halves, of which 
each is a complete individual. True, in the more complex 
animals, nature localizes in the almost independent sexual 
cells the power of producing the whole anew. But some- 
thing of this power may remain diffused in the rest of the 
organism, as the facts of regeneration prove, and it is 
conceivable that in certain privileged cases the faculty 
may persist integrally in a latent condition and manifest 
itself on the first opportunity. In truth, that I may have 
the right to speak of individuality, it is not necessary that 
the organism should be without the power to divide into 
fragments that are able to five. It is sufficient that it 
should have presented a ceitain systematization of [larts 
before the division, and that the same systematization 
tend to be reproduced in each separate portion afterwards. 
Now, that is precisely what we observe in the organic 
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world. We may conclude, then, that individuality is 
never perfect, and that it is often difficult, sometimes 
impossible, to tell what is an individual, and what is not, 
but that life nevertheless manifests a search for indi- 
viduality, as if it strove to constitute systems naturally 
isolated, naturally closed. 

By this is a living being distinguished from all that 
our perception or our science isolates or closes artifici- 
ally. It would therefore be wrong to compare it to an 
ijbjeci. Should we wish to find a term of comparison in 
the inorganic world, it is not to a determinate material 
object, but much rather to the totality of the material 
universe that we ought to compare the living organism. 
It is true that the comparison would not be worth much, 
for a living being is observable, whilst the whole of the 
universe is constructed or reconstructed by thought. But 
.at least our attention would thus have been called to the 
essential character of organization. Like the universe as a 
whole, like each conscious being taken separately, the 
organism which lives is a thing that endures. Its past, 
in its entirety, is prolonged into its present, and abides 
there, actual and acting. How otherwise could we under- 
stand that it passes through distinct and well-marked 
phases, that it changes its age — in short, that it has a 
history? If I consider my body in particular, I find that, 
like my consciousness, it matures little by little from infancy 
to old age; like myself, it grows old. Indeed, maturity 
and old age are, properiy speaking, attributes only of my 
body ; it is only metaphorically that I apply the same names 
to the corresponding changes of my conscious self. Now, 
if I pass from the top to the bottom of the scale of living 
beings, from one of the most to one of the least differentia- 
ted, from the multicellular organism of man to the unicellu- 
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lar organism of the Infuaorian, I find, even in this simple 
cell, the same process of growing old. The Infiisorian 
is exhausted at the end of a certain number of divisions, 
and though it may be possible, by modifying the environ- 
ment, to put off the moment when a rejuvenation by con- 
jugation becomes necessary, this cannot be indefinitely 
postponed.' It is true that between these two extreme 
cases, in wluch the organism is completely individualized, 
there might be found a multitude of others in which the 
individuality is less well marked, and in which, although 
there is doubtless an ageing somewhere, one cannot say 
exactly what it is that grows old. Once more, there is no 
universal biological law which applies precisely and auto- 
matically to every living thing. There are only directions 
in which life throws out species in general. Each particular 
species, in the very act by which it is constituted, affinns 
its independence, follows its caprice, deviates more or 
less from the straight line, sometimes even remounts the 
slope and seems to turn its back on its original direction. 
It is easy enough to argue that a tree never grows old, 
since the tips of its branches are always equally young, 
always equally capable of engendering new trees by budding. 
But in such an organism — which is, after all, a society 
rather than an individual — something ages, if only the 
leaves and the interior of the trunk. And each cell, con- 
sidered separately, evolves in a specific way. Wherever 
anything lives, there is, open somewhere, a register in which 
time is being inscribed. 

This, it will be said, is only a metaphor. — It ia of the 
very essence of mechanism, in fact, to consider as meta- 
phorical every expression which attributes to time an 
effective action and a reality of its own. In vain does 

> Calkins, Studio on tke Life Hialory of Froloioa (Archiv /. Bnlwieh- 
Itmgmntchanik, voL zv., 1903, pp. 13&-1S6). 
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immediate experience show us that the very basis of our 
conscious existence is memory, that is to say, the pro- 
longation of the past into the present, or, in a word, dura- 
tion, acting and irreversible. In vain does reason prove 
to us that the more we get away from the objects cut out 
and the systems isolated by common sense and by science 
and the deeper we dig beneath them, the more we have 
to do with a reality which changes as a whole in its in- 
most states, as if an accumulative memory of the past 
made it impossible to go back again. The mechanistic 
instinct of the mind is stronger than reason, stronger than 
Immediate experience. The metaphysician that we each 
carry unconsciously within us, and the presence of which 
is explained, as we shall see later on, by the very place that 
man occupies amongst the living beings, has its fixed re- 
quirements, its ready-made explanations, its irreducible 
propt^itions : all unite in denying concrete duration. 
Change must be reducible to an arrangement or rearrange- 
ment of parts; the irreversibility of time must be an ap- 
pearance relative to our ignorance; the impossibility of 
turning back must be only the inability of man to put 
things in place again. So growing old can be nothing more 
than the gradual gain or loss of certain substances, per- 
haps both together. Time is assumed to have just as 
much reality for a living being as for an hour-glass, in 
which the top part empties while the lower fills, and all goes 
where it was before when you turn the glass upside down. 
True, biologists are not agreed on what is gained and 
what is lost between the day of birth and the day of death. 
There are those who hold to the continual growth in the 
volume of protoplasm from the birth of the cell right on 
to its death.' More probable and more profound is the 

'Sedgwick Minot, Ofi Certain Fhtnomena of Growing Old (Proc. Amer. 
Atwc. for the Advanoement oj Sdmee, 39th Meeting, Salem, ISDl, pp. 
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theory according to which the diminution bears on the 
quantity of nutritive substance contained in that "inneJ 
environment" in which the organism is being renewed, 
and the increase on the quantity of unexcreted residual 
substances which, accumulating in the body, finally "crust 
it over."' Must we however — with an eminent bacteri- 
ologist — declare any explanation of growing old insufficient 
that does not take account of phagocytosis?' We do not 
feel qualified to settle the question. But the fact that the 
two theories agree in afRnning the constant accumulation 
or loss of a certain kind of matter, even though they have 
little in common as to what is gained and lost, shows pretty 
well that the frame of the explanation has been furnished 
a priori. We shall see this more and more as we proceed 
with our study : it is not easy, in thinking of time, to escape 
the image of the hour-glass. 

The cause of growing old must lie deeper. We hold 
that there is unbroken continuity between the evolution 
of the embryo and that of the complete organism. The 
impetus which causes a living being to grow larger, to 
develop and to age, is the same that has caused it to pass 
through the phases of the embryonic life. The develoi>- 
raent of the embryo is a perpetual change of form. Any 
one who attempts to note all its successive aspects becomes 
lost in an infinity, as is inevitable in dealing with a con- 
tinuum. Life does but prolong this prenatal evolution. 
The proof of this is that it is often impossible for us to .say 
whether we are dealing with an organism growing old or 
with an embryo continuing to evolve; such is the case, 



I Le Danlec, L'lndividualiti et I'eireur imiividualUte, Paris, 1905, 
pp, 84 ff. 

' MeUhnikolT, La D6g£nirescence atniU {Annit triologiqae, iii., 1897, 
pp. 249 S.). Cf. by the same aathor, La Nature kunaine, Paiis, 1903, 
pp. 312 ff. 
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for example, with the larvae of insects and Crustacea. 
On the other band, in an organism such as our own, crises 
like puberty or the menopause, in which the individual 
is completely transformed, are quite comparable to changes 
in the course of larval or embryonic life— yet they are part 
and parcel of the process of our aging. Although they occur 
at a definite age and within a time that may be quite short, 
no one would maintain that they appear then ex abrupto, 
from without, simply because a certain age is reached, just 
as a legal right is granted to us on our one-and-twentieth 
birthday. It is evident that a change like that of puberty 
is in course of preparation at every instant from birth, 
and even before birth, and that the aging up to that crisis 
consists, in part at least, of this gradual preparation. 
In short, what is properly vita! in growing old is the in- 
sensible, infinitely gi-aduated, continuance of the change 
of form. Now, this change is undoubtedly accompanied 
by phenomena of organic destruction: to these, and to 
these alone, will a mechanistic explanation of aging be 
confined. It will note the facts of sclerosis, the gradual 
accumulation of residual substances, the growing hyper- 
trophy of the protoplasm of the cell. But under these 
visible effects an inner cause lies hidden. The evolution 
of the living being, hke that of the embryo, implies a con- 
tinual recording of duration, a persistence of the past in 
the present, and so an appearance, at least, of organic 
memoty. 

The present state of an unorganized body depends ex- 
clusively on what happened at the previous instant; and 
likewise the position of the material points of a system 
defined and isolated by science is determined by the po- 
rtion of these same points at the moment immediately 
'before. In other words, the laws that govern unorganized 

.tter are expressible, in principle, by differential equations 





20 



CREATIVE EVOLUTION 



tCHAP. 



in which time (in the sense in which the mathematician 
takes this word) would play the role of independent variable. 
Is it so with the laws of life? Does the state of a living 
body find its complete explanation in the state immediately 
before? Yes, if it is agreed a priori to liken the living body 
to other bodtea, and to identify it, for the sake of the argu- 
ment, with the artificial systems on which the chemist, 
physicist, and astronomer operate. But in astronomy, 
physics, and chemistry the proposition has a perfectly 
definite meaning: it signifies that certain aspects of the 
present, important for science, are calculable as functions 
of the immediate past. Nothing of the sort in the domain 
of life. Here calculation touches, at most, certain phe- 
nomena of organic destruction. Organic creation, on the 
contrary, the evolutionary phenomena which properly 
constitute life, we cannot in any way subject to a mathe- 
matical treatment. It will be said that this impotence 
is due only to our ignorance. But it may equally well 
express the fact that the present moment of a living body 
docs not find its explanation in the moment immediately 
before, that all the past of the organism must be added to 
that moment, its heredity — in fact, the whole of a very 
long history. In the second of these two hypotheses, 
not in the first, is really expressed the present state of 
the biological sciences, as well as their direction. As for 
the idea that the living body might be treated by some 
superhuman calculator in the same mathematical way as 
our solar system, this has gradually arisen from a meta- 
physic which has taken a more precise form since the 
physical discoveries of Galileo, but which, as we shall 
show, was always the natural metaphysic of the human 
mind. Its apparent clearness, our impatient desire to 
find it true, the enthusiasm with wnich so many excellent 
minds accept it without proof — all the seductions, in short, 
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that it exercises on our thought, should put us on our 
guard against it. The attraction it has for us proves well 
enough that it gives satisfaction to an innate inclination. 
But, as will be seen further on, the intellectual tendencies 
innate to-day, which life must have created in the course 
of its evolution, are not at all meant to supply us with 
an explanation of life: they have something else to do. 

Any attempt to distinguish between an artificial and a 
natural system, between the dead and the living, runs 
counter to this tendency at once. Thus it happens that 
we find it equally difficult to imagine that the organized 
has duration and that the unorganized has not. When 
we say that the state of an artificial system depends ex- 
clusively on its state at the moment before, does it not 
seem as if we were bringing time in, as if the system had 
something to do with real duration? And, on the other 
hand, though the whole of the past goes into the making 
of the living being's present moment, does not organic 
memory press it into the moment immediately before the 
present, so that the moment immediately before becomes 
the sole caase of the present one? — To speak thus is to 
ignore the cardinal difference between concrete time, along 
which a real system develops, and that abstract time which 
enters into our specxdations on artificial systems. What 
does it mean, to say that the state of an artificial sy,stem 
depends on what it was at the moment immediately before? 
There is no instant immediately before another instant; 
there could not be, any more than there could be one 
mathematical point touching another. The instant "im- 
mediately before" is, in reality, that which is connected 
^_ with the present instant by the interval di. All that you 
^Bmean to say, therefore, is that the present state of the 
^B:Bystem is defined by equations into which differential 
^V coefficients enter, such as ds\dt, dv\dt, that is to say, at 



I 
I 



I 



22 



CREATIVE EVOLUTION 



ICHAP. 



P 



bottom, present velocities and present accelerations. You 
are therefore really speaking only of the present — a present, 
it is true, considered along with its tendency. The systems 
science works with are, in fact, in an instantaneous present 
that is always being renewed; such systems are never in 
that real, concrete duration in which the past remains 
bound up with the present. When the mathematician 
calculates the future state of a system at the end of a time 
t, there is nothing to prevent him from supposing that the 
universe vanishes from this moment tiU that, and suddenly 
reappears. It is the ^th moment only that counts — 
and that will be a mere instant. What will flow on in 
the interval — that is to say, real time — does not count, 
and cannot enter into the calculation. If the mathe- 
matician says that he puts himself inside this interval, 
he means that he is placing himself at a certain point, 
at a particular moment, therefore at the extremity again 
of a certain time ('; with the interval up to 7" he is not 
concerned. If he divides the interval into infinitely small 
parts by considering the differential dt, he thereby expresses 
merely the fact that he will consider accelerations and 
velocities — that is to say, numbers which denote ten- 
dencies and enable him to calculate the state of the system 
at a given moment. But he is always speaking of a given 
moment — a static moment, that is — and not of flowing 
time. In short, the world the mathematician deals with is 
a world tliat dies and is rd>om at every instant — llie world 
which Descartes was thinking of when he spoke of continued 
creation. But, in tin.e thus conceived, how could evolution, 
which is the very essence of life, ever take place? Evo- 
lution implies a real persistence of the past in the present, 
a duration which is, as it were, a hyphen, a connecting 
link. In other words, to know a living being or Jiatural 
system is to get at the very interval of duration, while 
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the knowledge of an arlificial or mathematical system applies 
only to the extremity. 

Continuity of change, presentation of the past in the 
present, real duration— the Uxdng being seems, then, to 
share these attributes with consciousness. Can we go 
further and say that life, like conscious activity, is in- 
vention, \s unceasing creation? 

It does not enter into our plan to set down here the 
proofs of transformisni. We wish only to explain in a 
word or two why we shall accept it, in the present work, 
as a sufficiently exact and precise expression of the facta 
actually known. The idea of transform ism is already 
in germ in the natural classification of organized beings. 
The naturalist, in fact, brings together the organisms that 
are like each other, then divides the group into sub-groups 
within which the hkeness is still greater, and so on: all 
through the operation, the characters of the group appear 
as general themes on which each of the sub-groups per- 
forms its particular variation. Now, such is just the re- 
lation we find, in the animal and in the vegetable world 
between the generator and the generated: on the canvas 
which the ancestor passes on, and which his descendants 
possess in common, each puts hie own original embroidery. 
True, the differences between the descendant and the 
ancestor are slight, and it may be asked whether the same 
living matter presents enough plasticity to take in turn 
such different forms as those of a fish, a reptile and a bird. 
But, to this question, obser\'ation gives a peremptory 
answer. It shows that up to a certain period in its de- 
velopment the embrj-o of the bird is hardly distinguishable 
from that of the reptile, and that the indi\ndual develops, 
throughout the embrj'onic life in general, a series of trans- 
formations comparable to those through which, according 
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to the theory of evolution, one species passes into another. 
A single cell, the result of the combination of two cells, 
male and female, accomplishes this work by dividing. 
Every day, before our eyes, the highest forms of hfe are 
springing from a very elementary form. Experience, 
then, shows that the most complex has been able to issue 
from the most simple by way of evolution. Now, has it 
arisen so, as a matter of fact? Paleontology, in spite 
of the insufficiency of its evidence, invites us to believe 
it has; for, where it makes out the order of succession of 
species with any precision, this order is just what con- 
siderations drawn from embryogeny and comparative 
anatomy would lead any one to suppose, and each new 
palcontological discovery brings transfomiisra a new 
confirmation. Thus, the proof drawn from mere ob- 
8cr\'ation is ever being strengthened, while, on the other 
hand, experiment is removing the objections one by one. 
The recent experiments of H. de Vries, for instance, by 
showing that Important variations can be produced sud- 
denly and transmitted regularly, have overthrown some of 
the greatest difficulties raised by the theory. They have 
enabled us greatly to shorten the time biological evolution 
seems to demand. They also render us less exacting 
toward paleontology. So that, all thinp considered, the 
transformist hypothesis looks more and more like a close 
approximation to the truth. It is not rigorously de- 
monstrable; but, failing the certainty of theoretical or 
experimental demonstration, there is a probability which 
is continually growing, due to evidence which, while com- 
ing short of direct proof, seems to point persistently in its 
direction: such is the kind of probability that the theory 
of transformism offers. 

Let us admit, however, that transformism may be 
wrong. Let ua suppose that species are proved, by in- 




I 



I 1.1 TRANSFORMISM 25 

ference or by experiment, to have arisen by a discontinuous 
process, of which to-day we have no idea. Would the 
doctrine be affected in so far as it has a special interest 
or importance for us? Classification would probably 
remain, in its broad lines. The actual data of embryology 
would also remain. The correspondence between com- 
parative embryogeny and comparative anatomy would 
remain too. Therefore biology could and would continue 
to establish between living forms the same relations and 
the same kinship as transfomiism supposes to-day. It 
would be, it is true, an ideal kinship, and no longer a 
material affihation. But, aa the actual data of paleontology 
would also remain, we should still have to admit that it is 
successively, not simultaneously, that the forms between 
which we find an ideal kinship have appeared. Now, the 
evolutionist theory, so far as it has any importance for 
philosophy, requires no more. It consists above all in 
establishing relations of ideal kinship, and in maintaining 
that wherever there is this relation of, so to speak, logical 
affiliation between forms, there is also a relation of chrono- 
logical succession between the species in which these forms 
are materialized. Both arguments would hold in any 
case. And hence, an evolution somewhere would still 
have to be supiiosed, whether in a creative Thought in 
which the ideas of the different species are generated by 
each other exactly as transfomiism holds that species them- 
selves are generated on the earth ; or in a plan of vital organi- 
zation immanent in nature, which gradually works itself out, 
in which the relations of logical and chronological affiliation 
between pure forms are just those which transfomiism 
presents as relations of real affiliation between living 
individuals; or, finally, in some unknown cau.se of life, 
which develops its effects as i/they generated one another. 
Evolution would then simply have been transposed, made 
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to pass from the visible to the invisible. Almost all that 
transforniism tells us to-day would be presei-ved, open to 
interpretation in another way. Will it not, therefore, 
be better to stick to the letter of traneforniism as almost 
all scientists profess it? Apart from the question to what 
extent the theory of evolution describes the facts and to 
what extent it symbolizes them, there is nothing in it 
that is irreconcilable with the doctrines it has claimed to 
replace, even with that of special creations, to which it is 
usually opposed, For this reason we think the language 
of transformism forces itself now upon all ])hilosophy, as 
the dogmatic affirmation of transformism forces itself upon 
science. 

But then, we must no longer speak of life in general 
as an abstraction, or as a mere heading under which all 
living beings are inscribed. At a certain moment, in 
certain points of space, a visible current has taken rise; 
this current of life, traversing the bodies it has organized 
one after another, passing from generation to generation, 
has become divided amongst species and distributed 
amongst individuals without losing anything of its force, 
rather intensifying in proportion to its advance. It is 
well known that, on the theory of the "continuity of the 
germ-plasm," maintained by Weismann, the sexual ele- 
ments of the generating organism pass on their properties 
directly to the sexual elements of the organism engendered. 
In this extreme form, the theory has seemed debatable, 
for it is only in exceptional cases that there are any signs 
of sexual glands at the time of segmentation of the ferti- 
Uzed egg. But, though the cells that engender the sexual 
elements do not generally appear at the beginning of the 
embryonic life, it is none the less tnie that they are alwaj-s 
formed out of those tissues of the embryo which have not 
undergone any particular functional differentiation, and 
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wh(Be cells are made of unmodified protoplasm.' In other 
words, the genetic power of the fertilized ovum weakens, 
the more it is spread over the growing mass of the tissues 
of the embryo; but, while it is being thus diluted, it ia 
concentrating anew something of itself on a certain special 
point, to wit, the cells, from which the ova or spermatozoa 
will develop. It might therefore be said that, though 
the germ-plasm is uot continuous, there is at least con- 
tinuity of genetic energj-, this energy being expended only 
at certain instants, for just enough time to give the requisite 
impulsion to the embryonic life, and being recouped as 
soon as possible in new sexual elements, in which, again, 
it bides its time. Regarded from this point of view, life 

like a atrrent passing from germ to germ through the 
medium of a developed organism. It is as if the organism 
itself were only an excrescence, a bud caused to sprout by 
the fonner germ endeavoring to continue itself inanew germ. 
The essential thing is the continuous progress indefinitely 
pursued, an invisible progress, on which each visible organ- 
ism rides during the short interval of time given it to live. 

Now, the more we fix our attention on this continmty 
of life, the more we see that organic evolution resembles 
the evolution of a consciousness, in which the past presses 
against the present and causes the upspringing of a new 
form of consciousness, incommensurable with its ante- 
cedents. That the appearance of a vegetable or animal 
species is due to specific causes, nobody will gainsay. But 
this can only mean that if, after the fact, we could know 
these causes in detail, we could explain by them the form 
that has been produced ; foreseeing the form is out of the 
question.' It may jwrhaps be said that the form could 

' Roule, VEmbryologU g&niraU, Paris, 1893, p. 319. 
'The iiTBversibilily of the series of living beings has been well eet 
forth by Baldwin iDevdopment and Evotulion, New York, 1902; in 
^L particular p. 327). 
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be foreseen if wc could know, in all their details, the con- 
ditions under which it will be produced. But these con- 
ditions are built up into it and are part and parcel of its 
being; they are peculiar to that phase of its history in 
which life finds itself at the moment of producing the form: 
how could we know beforehand a situation that is unique 
of its kind, that has never yet occurred and wiU never occur 
again? Of the future, only that is foreseen which is like 
the past or can be made up again with elements hke those 
of the past. Such is the case with astronomical, physical 
and chemical facts, with all facts which form part of a 
system in which elements supposed to be unchanging are 
merely put together, in which the only changes are changes 
of position, in which there is no theoretical absurdity in 
imagining that things are restored to their place; in which, 
consequently, the same total phenomenon, or at least the 
same elementary phenomena, can be repeated. But an 
original situation, which imparts something of its own 
originality to its elements, that is to say, to the partial 
views that are taken of it, how can such a situation be 
pictured as given before it is actually produced?' All that 
can be said is that, once produced, it will be explained by 
the elements that analysis will then carve out of it, Now, 
what is true of the production of a new species is also true 
of the production of a new individual, and, more generally, 
of any moment of any living form. For, though the 
variation must reach a certain importance and a certain 
generality in order to give rise to a new species, it is being 
produced every moment, continuously and insensibly, 
in every living being. And it is evident that even the sudden 
"mutations" which we now hear of are possible only if 
a process of incubation, or rather of maturing, is going 

■ We have dwelt on this point and tried to nrnke it clear in the Euai 
tUT Itt donn^es imnUdiaiea de la conacienct, pp. 140-151. 
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on throughout a series of generations that do not seem to 
change. In this sense it might be said of life, as of con- 
sciousness, that at every moment it is creating something.* 
But against this idea of the absolute originahty and un- 
forcseeability of forms our whole intellect rises in revolt. 
The essential function of our intellect, as the evolution 
of life has fashioned it, is to be a light for our conduct, 
to make ready for our action on things, to foresee, for 
a given situation, the events, favorable or unfavorable, 
which may follow thereupon. Intellect therefore in- 
stinctively selects in a given situation whatever is hke 
Bomething already known; it seeks this out, in order 
that it may apply its principle that "hke produces like." 
In just this does the prevision of the future by common 
sense consist. Science carries this faculty to the highest 
possible degree of exactitude and precision, but does not 
alter its essential character. Like ordinary knowledge, 
in dealing with things science is concerned only with the 
aspect of repetition. Though the whole be original, science 
will always manage to analyze it into elements or aspects 
which are approximately a reproduction of the past. 
Science can work only on what is supplied to repeat it- 
self — ^that is to say, on what is withdrawn, by hypothesis, 
from the action of real time. Anything that is irreducible 

' In his line work on (Veniiig in .4rt (Le OnU dans I'ari), M, S&iilles 
devebpn this twofold tlieaia, that art is a continuation of nature and 
that life is creation. We should willingly accept the second formula; 
but by creation must we understand, aa the author does, a m/aihesis of 
dements? Where the elements pre-exiat, the syntheaia that will be 
made is virtualty given, being only one of the poaRible arrangements. 
This ftiTa,ngement a superhuman intellect could have perceived in ad- 
vance among all the possible ones that auiround it. We hold, on the 
I contrary, that in the domain of life the elements liave no real and sepa- 
tate existence. They are manifold menial views of an indivisible 
procew. And for that reason there is radical contingency in progreaa, 
incommenaursbility between what goes before and what foUowa— in 
pbort, duration. 
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and irreversible in the successive moments of a histoi 
eludes science. To get a notion of this irreducibilily g 
irreversibility, we must break with scientific habits whid 
are adapted to the fundamental requirements of thought] 
we must do violence to the mind, go counter to the natui 
bent of the intellect. But that is just the function ( 
philosophy. 

In vain, therefore, does life evolve before our eyes as | 
continuous creation of unforeseeable form : the idea alwajn 
persists that form, unforeseeability and continuity . 
mere appearance— the outward reflection of our own ig- 
norance. What is presented to the senses as a continuous 
history would break up, we are told, into a series of suc- 
cessive states. "What gives you the impression of an 
original s».ate resolves, upon analysis, into elementary 
facts, each of which is the repetition of a fact already 
known, \Vhat you call an unforeseeable form is only a 
new arrangement of old elements. The eleraentaiy causes, 
which in their totality have determined this arrangement, 
are themselves old causes repeated in a new order. Know- 
ledge of the elements and of the elementary causes would 
have made it possible to foretell the living form which is 
their sum and their resultant. When we have resolved 
the biological aspect of phenomena into physico-chemical 
factors, we will leap, if necessary, over physics and chemis- 
try themselves; we will go from masses to molecules, from 
molecules to atoms, from atoms to corpuscles: we must 
indeed at last come to something that can be treated as a 
kind of solar system, astronomically. If you deny it, 
you oppose the very principle of scientific mechanism, and 
you arbitrarily affirm that li\'ing matter is not made of 
the same elements as other matter."— We reply that wc 
do not question the fundamental identity of inert matter 
and organized matter. The only question is whether the 
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natural systems which we call living beings must be as- 
Biniilated to the artificial systems that science cuts out 
within inert matter, or whether they must not rather be 
compared to that natural system which is the whole of 
the universe. That life is a kind of mechanism I cordially 
agree. But is it the mechanism of parts artificially isolated 
within the whole of the universe, or is it the mechanism 
of the real whole? The real whole might well be, we con- 
ceive, an indivisible continuity. The systems we cut out 
within it would, properly speaking, not then be parte at 
all; they would be partial views of the whole. And, with 
these partial views put end to end, you will not make 
even a beginning of the reconstniction of the whole, any 
more than, by multiplying photographs of an object in 
a thousand different aspects, you will reproduce the object 
itself. So of Ufe and of the physico-chemical phenomena 
to which you endeavor to reduce it. Analysis will un- 
doubtedly resolve the process of organic creation into an 
ever-growing number of physico-chemical phenomena, 
and chemists and physicists will have to do, of course, 
with nothing but these. But it does not follow that 
chemistry and physics will ever give us the key to life. 

A very small element of a curve is very near being a 
straight line. And the smaller it is, the nearer. In 
the limit, it may be termed a part of the curve or a part 
of the straight line, as you please, for in each of its points 
a curve coincides with its tangent. So Ukewise "vitality" 
is tangent, at any and every point, to physical and chemical 
forces; but such points are, as a fact, only views taken 
by a mind which imagines stops at various moments 
of the movement that generates the curve. In reality, 
life is no more made of physico-chemical elements than a 
curve is composed of .straight lines. 

In a general way, the most radical progress a science 
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CEin achieve is the working of the completed results into 
a new scheme of the whole, by relation to which they 
become instantaneous and motionless views taken at in- 
ter\'als along the continuity of a movement. Such, for 
example, is the relation of modern to ancient geometry. 
The latter, purely static, worked with figures drawn once 
for all; the former studies the varying of a function — 
that is, the continuous movement by which the figure 
is described. No doubt, for greater strictness, all con- 
siderations of motion may be eliminated from mathe- 
matical processes; but the introduction of motion into the 
genesis of figures is nevertheless the origin of modem 
matheniatics. We believe that if biology could ever get 
as close to its object as mathematics does to its own, it 
would become, to the physics and chemistry of organized 
bodies, what the mathematics of the modems has proved 
to be in relation to ancient geometry. The wholly super- 
ficial displacements of masses and molecules studied in 
physics and chemistry would become, by relation to that 
inner vital movement (which is transformation and not 
translation) what the position of a moving object is to the 
movement of that object in space. And, so far as we can 
see, the procedure by which we should then pass from the 
definition of a certain vital action to the system of physico- 
chemical facts which it implies would be like passing from 
the function to its derivative, from the equation of the 
curve {i.e. the law of the continuous movement by which 
the curve is generated) to the equation of the tangent 
giving its instantaneous direction. Such a science would 
be a mechanics of transformation, of which our mechanics 
of translation would become a particular case, a simpli- 
fication, a projection on the plane of pure quantity. And 
just as an infinity of functions have the same differential, 
these functions differing from each other by a constant, 
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8o perhaps the integration of the physico-chemical ele- 
ments of properly vital action might determine that action 
only in part — a part would be left to indctcrmination. 
But such an integration can be no more than dreamed of; 
we do not pretend that the dream wilt ever be realized. 
We are only trj^ing, by carrying a certain comparison as 
far as possible, to show up to what point our theory goes 
along with pure mechanism, and where they part company. 
Imitation of the living by the unorganized may, how- 
ever, go a good way. Not only does chemistry make 
organic syntheses, but we have succeeded in reproducing 
artificially the external appearance of certain facts of 
organization, such as indirect cell-division and proto- 
plasmic circulation. It is well known that the protoplasm 
of the cell effects various movements within its envelope; 
on the other hand, indirect cell-division is the outcome 
of very complex operations, some involving the nucleus 
and others the cytoplasm. These latter commence by 
the doubling of the centrosorae, a small spherical body 
alongside the nucleus. The two centrosomes thus ob- 
tained draw apart, attract the broken and doubled ends 
of the filament of which the original nucleus mainly con- 
sisted, and join them to form two fresh nuclei about which 
the two new cells are constructed which will succeed the 
first. Now, in their broad lines and in their external 
appearance, some at least of these operations have been 
successfully imitated. If some sugar or table salt is 
pulverized and some very old oil is added, and a drop of 
the mixture is observed under the microscope, a froth of 
alveolar structure is seen whose configuration is like that 
of protoplasm, according to certain theories, and in which 
movements take place which are decidedly like those of 
protoplasmic circulation.' If, in a froth of the same kind, 

^^ ' Biitachli. Untersuckitngmi titer mikrotkojAtehe Sduiume und dot Pro- 
^L toplaanui, Leipzig, 1892, Firat Part. 
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the air is extracted from an alveolus, a cone of attraction 
is seen to form, like those about the centrosomes which 
result in the division of the nucleus.' Even the external 
motions of a unicellular organism — of an amoeba, at any 
rate — are sometimes explained mechanically. The dis- 
placements of an amoeba in a drop of water would be 
comparable to the motion to and fro of a grain of dust 
in a draughty room. Its mass is all the time absorbing 
certain soluble matters contained in the surrounding 
water, and giving back to it certain others; these con- 
tinual axchanges, hke those between two vessels separated 
by a porous partition, would create an everchanging 
vortex around the little organism. As for the temporary 
prolongations or pseudopodia which the amoeba seems 
to make, they would be not so much given out by it as 
attracted from it by a kind of inhalation or suction of the 
surrounding medium," In the satne way we may perhaps 
come to explain the more complex movements which the 
Infusorian makes with its vibratory cilia, which, more- 
over, are probably only fixed pscudopodia. 

But scientists are far from agreed on the value of ex- 
planations and schemaa of this sort. Chemists have 
pointed out that even in the organic — not to go so far as 
the organized — science has reconstructed hitherto nothing 
but waste products of vital activity; the peculiarly active 
plastic substances obstinately defy synthesis. One of 
the most notable naturalists of our time has insisted on 
the opposition of two orders of phenomena observed in 
living tissues, anagenesis and katagenesis. The role of 
the anagenetic enei^es is to raise the inferior energies 

■ Rhunibler, Vertuch eincr mechanigchen Erkldmng der imUr^Om 
Zell- und Krmteilung (Roux'n Archiv, 1896). 

•Berthold, Stxtdien Hber Protopla»mamechanik, Leipzig, 1886, p. 102. 
CI. the explnnation proposed by Le Daotcc, Thiorie nouveUe de la vU, 
Paris, 1890, p. 60. 
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to their own level by assimilating inorganic substances. 
They conslmct the tissues. On the other hand, the actual 
functioning of life (excepting, of course, assimilation, 
^3tm-th, and reproduction) is of the katagenetic order, 
iCxhibiting the fall, not the rise, of energy. It is only with 
these facts of katagenetic order that physico-chemistry 
deals — that is, in short, with the dead and not with the 
fiving.i The other kind of facts certainly secra to defy 
physico-chemical analysis, even if they are not anagenetic 
in the proper sense of the word. As for the artificial 
imitation of the outward appearance of protoplasm, should 
9k real theoretic importance be attached to this when the 
^estioD of the physical framework of protoplasm is not 
yet settled? We are still further from compounding pro- 
toplasm chemically. Finally, a physico-chemical ex- 
planation of the motions of the amoeba, and a fortiori of 
the behax-ior of the Infusoria, seems impossible to many 
of those who have closely observed these rudimentary 
organisms. Even in these humblest manifestations of 
life they discover traces of an effective psychological activ- 
ity." But instructive above all is the fact that the ten- 
lency to explain everj-thing by physics and chemistry is 
icouraged rather than strengthened by deep study of 
ilogical phenomena. Such is the conclusion of the 
ly admirable book which the histologLst E. B. Wilson 

'Cope, The Primary Faetors of Organic Evolution, Chicago, 1896, pp. 
475-*84. 

■Haupas, "Etude des infusoires cili^a'' (Arch, de loologie expiri- 
mertlaU, 1S83. pp. 47, 491, 518. 549, in particular). P. Vignon, A«- 
ehercha de cytologic ginirak sur Us tjiUkitiums, Paris, 1902, p. 655. A 
profound study of the motions of the Infusoria and a. very penetrating 
criticism of the idea nt tropism have been made recently by Jennings 
(Ciwilrifrufiona lo the Study of the Behavior of Lower Organigmt, Wash- 
ington, 1004). The "type of behavior'' of these bwer orgnniams, as 
Jennings definea it (pp. 237-222), is unquestionably of the psychological 
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has devoted to the development of the cell: "The study 
of the cell has, on the whole, seemed to widen rather than 
to narrow the enormous gap that separates even the lowest 
forms of life from the inorganic world.'" 

To sum up, those who are concerned only with the 
functional activity of the living being are inclined to be- 
lieve that physics and chemistry will give us the key to 
biological processes.* They have chiefly to do, as a fact, 
with phenomena that are repeated continually in the living 
being, as in a chemical retort. This explains, in some 
measure, the mechanistic tendencies of physiology. On 
the contrary, those whose attention is concentrated on 
the minute structure of living tissues, on their genesis 
and evolution, histologists and embryogenists on the one 
hand, naturalists on the other, are interested in the retort 
itself, not merely in its contents. They find that this 
retort creates its own form through a unique scries of acts 
that really constitute a history. Thus, histologists, em- 
bryogcnista, and naturalists believe far less readily than 
physiologists in the physico-chemical character of vital 
actions. 

The fact is, neither one nor the other of these two theories, 
neilher that which aflirms nor that which denies the possi- 
bility of chemically producing an elementarj- organism, 
can claim the authority of experiment. They arc both 
unverifiable, the former because science has not yet ad- 
vanced a step toward the chemical synthesis of a living 
substance, the second because there is no conceivable way 
of proving experimentally the impossibility of a fact. But 
we have set foi1.h the theoretical reasons which prevent 
us from likening the living being, a system closed off by 
nature, to the systems which our science isolates. These 

' E. B. Wilson, The Cell in Development and Inheritance, New York, 
1807, p. 330. 

» Dutre, La Vie ti la mori, p. 43, 
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reasons have less force, we acknowledge, in the case of a 
rudimentary organism like the amoeba, which hardly 
evolves at all. But they acquire more when we consider 
a complex organism which goes through a regular cycle 
of transformations. The more duration marks the living 
being with its imprint, the more obviously the organism 
differs from a mere mechanism, over which duration glides 
without penetrating. And the demonstration has most 
force when it applies to the evolution of life as a whole, 
from its humblest origins to its highest forms, inasmuch as 
this evolution constitutes, through the unity and con- 
tinuity of the animated matter which supports it, a single 
indivisible history. Thus viewed, the evolutionist hypothe- 
sis does not seem so closely akin to the mechanistic con- 
ception of life as it is generally supposed to be. Of this 
mechanistic conception we do not claim, of course, to 
furnish a mathematical and final refutation. But the 
refutation which we draw from the consideration of real 
time, and which is, in our opinion, the only refutation 
possible, becomes the more rigorous and cogent the more 
frankly the evolutionist hypothesis is assumed. We must 
dwell a good deal more on this point. But let us first show 
more clearly the notion of hfe to which we are leading up. 

The mechanistic explanations, we said, hold good for 
the systems that our thought artificially detaches from the 
whole. But of the whole itself and of the systems which, 
within this whole, seem to take after it, we cannot admit 
a priori that they are mechanically explicable, for then 
lime would be useless, and even unreal, The essence of 
mechanical explanation, in fact, is to regard the future 
and the past as calculable functions of the present, and thus 
to claim that ail is given. On this hypothesis, past, 
present and future would be open at a glance to a super- 
human intellect capable of making the calculation. Indeed, 
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the scientists who liave believed in the universality and 
perfect objectivity of mechanical explanations have, 
conscioiisly or unconsciously, acted on a hypothesis of 
this kind. Laplace fornialated it with the greatest pre- 
cision: "An intellect which at a given instant knew all 
the forces with which nature is animated, and the respective 
situations of the beings that compose nature — supposing 
the said intellect were vast enough to subject these data 
to analysis — would embrace in the same fonnuia the motions 
of the greatest bodies in the universe and those of the 
slightest atom: nothing would be uncertain for it, and 
the future, like the past, would be present to its eyes."' 
And Du Bois-Reyraond : "We can imagine the knowledge 
of nature arrived at a point where the universal process 
of the world might be represented by a single mathematical 
formula, by one immense system of simultaneous differ- 
ential equations, from which could be deduced, for each 
moment, the position, direction, and velocity of every 
atom of the world. "■ Huxley has expressed the same idea 
in a more concrete form: "If the fundamental proposition 
of evolution is true, that the entire world, Uving and not 
living, is the result of the mutual interaction, accoixling 
to definite laws, of the forces possessed by the molecules 
of which the primitive nebulosity of the universe was 
composed, it is no less certain that the existing world 
lay, potentially, in the cosmic vapor, and that a sufficient 
intellect could, from a knowledge of the properties of the 
molecules of that vaiwr, have predicted, say the state of 
the Fauna of Great Britain in 1869, with as much cer- 
tainty as one can say what will happen to the vapor of 
the breath in a cold winter's day." In such a doctrine, 

■ LapUce, Introdtuiion h la Ihtorir anatytique dta iirobalTililfs {(EuvrtM 
oampCetai, vol. vii., Paris, 1886, p. vi.). 

■ Du BoiB-ReymuDd, Ober die Gremen dts \'alurtrkmnfns, Leipzig, 
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time is still spoken of: one pronounces the word, but one 
does not think of the thing. For time is here deprived 
of efficacy, and if it does nothing, it is nothing. Radical 
mechanism implies a metaphyaic in which the totality 
of the real is postulated complete in eternity, and in which 
the apparent duration of things expresses merely the in- 
firmity of a mind that cannot know everything at once. 
But duration is something very different from this for 
our consciousness, that is to say, for that which is most 
indisputable in our experience. We perceive duration 
as a stream agaiast which we cannot go. It is the founda- 
tion of our being, and, as we feel, the very substance of 
the world in which we live. It is of no use to hold up 
before our eyes the dazzling prospect of a universal mathe- 
matic ; we cannot sacrifice experience to the requirements 
of a system. That is why we reject radical mechanism. 

But radical hnalism is quite as unacceptable, and for 
the same reason. The doctrine of teleology, in its extreme 
form, as we find it in Leibniz for example, implies that 
things and beings merely realize a programme previously 
arranged. But if there is nothing unforeseen, no invention 
or creation in the universe, time is useless again. As in the 
mechanistic hypothesis, here again it is supposed that 
all is given,. Finalisni thus understood is only inverted 
mechanism. It springs from the same jxiBtulate, with 
this sole difference, that in the movement of our finite 
intellects along successive things, whose successiveness 
is reduced to a mere appearance, it holds in front of us the 
light with which it claims to guide us, instead of putting 
it behind. It substitutes the attraction of the future for 
the impulsion of the past. But succession remains none 
the less a mere appearance, as indeed does movement 
iteelf. In the doctrine of Leibniz, time is reduced to a 
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confused perception, relative to the human standpoint,a 
a perception which would vanish, like a rising mist, for 
mind seated at the centre of things. 

Yet finalism is not, like mechanism, a doctrine with' 
fixed rigid outlines. It admits of as many inflections 
as we like. The mechanistic philoBophy is to be taken 
or left : it must be left it the least grain of dust, by straying 
from the path foreseen by mechanics, should show the 
shghtest trace of spontaneity. The doctrine of final causes, 
on the contrary, will never be definitively refuted. If 
one form of it be put aside, it will take another. Its 
principle, which is essentially psychological, is very flexible. 
It is so extensible, and thereby so comprehensive, that one 
accepts something of it as soon as one rejects pure mech- 
anism. The theory we shall put forward in this book will 
therefore necessarily partake of finalism to a certain ex- 
tent. For that reason it is important to intimate exactly 
what we are going to take of it, and what we mean to leave. 

Let OS say at once that to thin out the Leibnizian finalism 
by breaking it into an infinite number of pieces seems to 
us a step in the wrong direction. This is, however, the; 
tendency of the doctrine of finality. It fully rea 
if the universe as a whole is the carrying out of a pli 
this cannot be demonstrated empirically, and that ev< 
of the organized world alone it is hardly easier to provB< 
all harmonious: facts would equally well testify to tl 
contrary. Nature sets living beings at discord with oi 
another. She everywhere presents disorder aIongsi( 
of order, retrogression alongside of progress. But, thoi 
finality cannot be affirmed either of the whole of matter 
of the whole of life, might it not yet be true, says tl 
finalist, of each organism taken separately? Is thei 
not a wonderful division of labor, a marvellous solidarity] 
among the parts of an organism, perfect order in infinil 
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complexity? Does not each living being thus realize 
a plan immanent in its substance?— This theory con- 
sists, at bottom, in breaking up the original notion of 
finality into bits. It does not accept, indeed it ridicules, 
the idea of an exlemal Onality, according to which living 
beings are ordered with regard to each other: to suppose 
the grass made for the cow, the lamb for the wolf — that is 
all acknowledged to be absurd. But there is, we are told, 
an inlemal finafity: each being is made for itself, all its 
parts conspire for the greatest good of the whole and are 
intelligently organized in view of that end. Such is the 
notion of finality which has long been classic. Finalism 
has shrunk to the point of never embracing more than one 
living being at a time. By making itself smaller, it probably 
thought it would offer less surface for blows. 

The truth is, it lay open to them a great deal more. 
Radical as our own theory may appear, finality is external 
or it is nothing at all. 

Consider the moat cemplex and the most harmonious 
organism. All the elements, we are told, conspire for 
the greatest good of the whole. Very well, but let us 
not forget that each of these elements may itself be an 
organism in certain cases, and that in subordinating the 
existence of this small organism to the life of the great 
one we accept the principle of an exterruil finality. The 
idea of a finality that is alvxiys internal is therefore a self- 
destructive notion. An organism is composed of tissues, 
each of which lives for itself. The cells of which the tissues 
are made have also a certain independence. Strictly speak- 
ing, if the subordination of all the elements of the individ- 
ual to the individual itself were complete, we might contend 
that they are not organisms, reser\-e the name organism for 
the individual, and recognize only internal finality. But 
every one knows that these elements may pcssess a true au- 
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tonomy. To say nothing of phagocytes, which push inde- 
pendence to the point of attacking the organism that 
nourishes them, or of germinal cells, which have their own 
life alongside the somatic cells — the facts of regeneration 
arc enough: here an element or a group of elements sud- 
denly reveals that, however limited its normal space and 
function, it can transcend them occasionally; it may even, 
in certain cases, be regarded as the eiiuivalent of the 
whole. 

There lies the stumbling-block of the vitalistic theories. 
We shall not reproach them, as is ordinarily done, with 
replying to the question by the question itself: the "vital 
principle" may indeed not explain much, but it is at least 
a sort of label affixed to our ignorance, so as to remind 
us of this occasionally,' while mechanism invites us to 
ignore that ignorance. But the position of vitahsm is 
rendered very difficult by the fact that, in nature, there is 
neither purely internal finality nor absolutely distinct 
individuality. The organized elements composing the 
individual have themselves a certain individuality, and 
each will claim its vital principle if the individual pre- 
tends to have its own. But, on the other hand, the in- 
dividual itself is not sufficiently independent, not sufficiently 
cut off from other things, for us to allow it a "vital princi- 

' There are really two lines to follow in oonletnporary neo-vitalitm: 
on the one hand, the assertion that pure mechanism is insuificteDt, 
which as.sumes great authority when made by buc\\ srientists ts Drieech 
or Reinke. (or example; luul, on the other hand, the hypothesos which 
this vitalism superposes on mechaniem (the ' 'entelerhies" or Driesch, 
and the"domiimnt(i''of Reinke, et«,). Of theie two partj<, the former 
is perhaps the more interesting. See the admirable studies of Driesch — 
Die Lokaliaation morphogenetiseheT Vorgange, Iiclpzig. 1899i Dir organ- 
iaehen Regulationen, Leipslg, 1901; Naturbegriffeund Natunaieile, Leip- 
■ig. 1904; Der V'iWismiu aU Geachiehte und al» Lrhre, Leipag, 1905; 
and of Reinke— {Hf Welt aU T<U, Berhn, ISW; Einleitung in dit 
theoreUicke Bialo^, Berlin. 1901; Phibmophie der Botariik, Leipzig, 
1905. 



RADICAL FINALISM 



43 



pie" of its own. An organism such as a higher vertebrate 
is the most individuated of all organisms; yet, if we take 
into account that it is only the development of an ovum 
forming part of the body of its mother and of a speraiato- 
zoon belonging to the body of its father, that the egg 
(t'.e, the ovum fertilized) la a connecting link between the 
two progenitors since it is common to their two sub- 
stances, we shall realize that every individual organism, 
even that of a man, is merely a bud that has sprouted on 
the combined body of both its parents. Where, then, 

es the vital principle of the individual begin or end? 
Gradually we shall be carried further and further back, 
up to the individual's remotest ancestors: we shall find 
him solidary with each of them, solidary with that little 
mass of protoplasmic jelly which is probably at the root 
of the genealogical tree of life. Being, to a certain extent, 
one with this primitive ancestor, he is also solidary with 
all that descends from the ancestor in divergent directions. 
In this sense each individual may be said to remain united 
with the totality of living beings by invisible bonds. So 

is of no use to try to restrict finality to the individuality 
of the living Ijeing. If there is finality in the world of life, it 
includes the whole of fife in a single indivisible embrace. 
This life conmion to all the living undoubtedly presents 
many gaps and incoherences, and again it is not so mathe- 
matically one that it cannot allow each being to become 
individualized to a certain degree. But it forms a single 

I whole, none the less; and we have to choose between the 
out-and-out negation of finality and the hypothesis which 
co-ordinates not only the parts of an organism with the 
organism itself, but also each living being with the col- 
lective whole of all others. 
Finality will not go down any easier for being taken 
as a powder. Either the hypothesis of a finality im- 
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maoent in life should be rejected as a whole, or it must 
imdei^o a treatment very different from pulverization, 

The error of radical finalism, as alao that of radical 
mechanism, is to extend too far the application of certain 
concepts that are natural to our intellect. Originally, 
we think only in order to act. Our intellect has beea 
cast in the mold of action. Speculation is a luxury, while 
action is a necessity. Now, in order to act, we begin by 
proposing an end ; we make a plan, then we go on to the 
detail of the mechanism which will bring it to pass. This 
latter operation is possible only if we know what we can 
reckon on. We must therefore have managed to extract 
resemblances from nature, which enable us to anticipate 
the future. Thus we must, consciously or unconsciously, 
have made use of the law of causality. Moreover, the 
more sharply the idea of efficient causality is defined in 
our mind, the more it takes the form of a TnecJianical 
causality. And this scheme, in its turn, is the more 
mathematical according as it expresses a more rigorous 
necessity. That is why we have only to follow the bent 
of our mind to become mathematicians. But, on the 
other hand, this natural mathematics is only the rigid 
unconscious skeleton beneath our conscious supple habit 
of linking the same causes to the same effects ; and the usual 
object of this habit is to guide actions inspired by in- 
tentions, or, what comes to the same, to direct movementa 
combined with a view to reproducing a pattern. We are 
bom artisans as we arc bom geometricians, and indeed 
we are geometricians only because we are artisans. Thus 
the human intellect, inasmuch as it is fashioned for the 
needs of human action, is an intellect which proceeds at 
the same time by intention and by calculation, by adapt- 
ing means to ends and by thinking out mechanisms of 
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more and more geometrical form. Whether nature be 
conceived as an imniense machine regulated by mathe- 
matical law's, or as the realization of a plan, these two waya 
of regarding it are only the consummation of two tendencies 
of mind which are complementary to each other, and which 
have their origin in the same vital necessities. 

For that reason, radical finalism is very near radical 
mechanism on many points. Both doctrines are reluc- 
tant to see in the course of things generally, or even simply 
in the development of life, an unforeseeable creation of 
form. In considering reality, mechanism regards only 
the aspect of similarity or repetition. It is therefore 
dominated by this law, that in nature there is oidy like 
reproducing like. The more the geometry in mechanism 
is emphasized, the less can mechanism admit that any- 
thing is ever created, even pure form. In so far as we are 
geometricians, then, we reject the unforeseeable. We 
might accept it, assuredly, in so far as we are artists, for 
art lives on creation and implies a latent belief in the 
siwntaneity of nature. But disinterested art is a luxury, 
like pure speculation. Long before being artists, we are 
artisans; and all fabrication, however rudimentary, hves 
on likeness and repetition, like the natural geometry which 
serves as its fulcrum. Fabrication works on models 
which it seta out to reproduce; and even when it invents, 
it proceeds, or imagines itself to proceed, by a new ar- 
rangement of elements already known. Its principle 
is that "we must have like to produce like." In short, 
the strict appUcation of the principle of finality, like that 
of the principle of mechanical causality, leads to the con- 
clasion that "all is given." Both principles say the same 
thing in their respeetive languages, because they respond 
to the same need. 

That is why again they agree in doing away with time. 
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mechanism and radical fiiialisin confine our thought, reality 
appears as a ceaseless upspringing of something new, which 
has no sooner arisen to make the present than it has al- 
ready fallen back into the past; at this exact moment it 
falls under the glance of the intellect, whose eyes are ever 
turned to the rear. This is already the case with our 
inner life. For each of our acts we shall easily find ante- 
cedents of which it may in some sort be said to be the 
mechanical resultant. And it may equally well be said 
that each action is the realization of an intention. In 
this sense mechanism is everywhere, and finaUty every- 
where, in the evolution of our conduct. But if our action 
be one that involves the whole of our person and is truly 
ours, it could not have been foreseen, even though its 
antecedents explain it when once it has been accomplished. 
And though it be the realizing of an intention, it differs, 
as a present and new reahty, from the intention, which 
can never aim at anything but recommencing or rear- 
ranging the past. Mechanism and finalism are there- 
fore, here, only external views of our conduct. They 
extract its intellectuality. But our conduct slips between 
them and extends much further. Once again, this does 
not mean that free action is capricious, unreasonable 
action. To behave according to caprice is to oscillate 
mechanically between two or more ready-made alternatives 
and at length to settle on one of them ; it is no real matur- 
ing of an internal state, no real evolution; it is merely— 
however paradoxical the assertion may seem — bending 
the will to imitate the mechanism of the intellect. A 
conduct that is truly our own, on the contrary, is that of a 
will which does not try to counterfeit intellect, and which, 
remaining itself— that is to say, evolving — ripens gradually 
into acta which the intellect will be able to resolve in- 
definitely into Intelligible elements without ever reaching 
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versal knowledge. But this belief is natural to the humaa 
intellect, always engaged as it is in determining under what 
former heading it shall catalogue any new object; and it 
may be said that, in a certain sense, we are all bom 
Flatonists. 

Nowhere is the inadequacy of this method so obvious 
aa in theories of life. If, in evolving in the direction of 
the vertebrates in general, of man and intellect in par- 
ticular, life has had to abandon by the way many elements 
incompatible with this particular mode of organization 
and consign them, as we shall show, to other lines of 
development, it is the totality of these elements that we 
must find again and rejoin to the intellect proper, in 
order to grasp the true nature of vital activity. And we 
shall probably be aided in this by the fringe of vague in- 
tuition that surrounds our distinct — -that is, intellectual 
— representation. For what can this useless fringe be, 
if not that part of the evolving principle which has not 
shrunk to the peculiar form of our organization, but has 
settled around it unasked for, unwanted? It is there, 
accordingly, that we must look for hints to expand the 
intellectual form of our thought ; from there shall we derive 
the impetus necessary to lift us above ourselves. To 
form an idea of the whole of life cannot consist in combin- 
ing simple ideas that have been left behind in us by life 
itself in the course of its evolution. How could the part 
be equivalent to the whole, the content to the container, 
a by-product of the vital o[>eration to the operation itself? 
Such, however, is our illusion when we define the evolution 
of life aa a "passage from the homogeneous to the hetero- 
geneous," or by any other concept obtained by putting 
fragments of intellect aide by side. We place ourselves 
in one of the points where evolution comes to a head — 
the principal one, no doubt, but not the only one; and 
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with other forms of life. Harmony, therefore, does not 
exist in fact; it exists rather in principle; I mean that 
the original impetus is a common impetus, and the higher 
we ascend the stream of life the more do diverse tendencies 
appear complementary to each other. Thus the wind 
at a street-corner divides into diverging currents which 
are all one and the same gust. Harmony, or rather " com- 
plementarity," is revealed only in the mass, in tendencies 
rather than in states. Especially (and this is the point 
on which finalism has been most seriously mistaken) 
harmony is rather behind us than before. It is due to an 
identity of impulsion and not to a common aspiration. 
It would be futile to try to assign to life an end, in the 
human sense of the word. To speak of an end is to think 
of a pre-existing model which has only to be realized. It 
is to suppose, therefore, that all is given, and that the future 
can be read in the present. It is to believe that life, in its 
movement and in its entirety, goes to work like our in- 
tellect, which is only a motionless and fragmentary view 
of Ufe, and which naturally takes its stand outside of time. 
Life, on the contrary, progresses and endures in time. Of 
course, when once the road has been traveled, we can 
glance over it, mark its direction, note this in psychological 
terms and speak as if there had been pursuit of an end. 
Thus shall we speak ourselves. But, of the road which 
was going to be traveled, the human mind could have 
nothing to say, for the road has been created pari passu 
with the act of traveling over it, being nothing but the 
direction of this act itself. At every instant, then, evo- 
lution must admit of a psychological interpretation which 
is, from our point of view, the best interpretation; but 

I this explanation has neither value nor even significance 
except retrospectively. Never could the finalistic inter- 
pretation, such as we shall propose it, be taken for an 
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tellect has a right to consider the future abstractly from 
its habitual point of view, being itself an abstract view 
of the cause of its own being. 

It is true that the cause may then seem beyond our 
grasp. Already the finalist theory of life eludes all pre- 
cise verification. WTiat if we go beyond it in one of its 
directions? Here, in fact, after a necessary digression, 
we are back at the question which we regard as essential: 
can the insufficiency of mechamsm be proved by facts? 
We said that if this demonstration is possible, it is on con- 
dition of frankly accepting the evolutionist hypothesis. 
We must now show that if mechanism la insufficient to 
account for evolution, the way of proving this insufficiency 
is not to stop at the classic conception of finality, still 
lees to contract or attenuate it, but, on the contrary, to 
go further. 

Let us indicate at once the principle of our demonstration. 
We said of life that, from its origin, it is the continuation 
of one and the same impetus, divided into divergent hnea 
of evolution. Something has grown, something has de- 
veloped by a series of additions which have been so many 
creations. This very development has brought about a 
dissociation of tendencies which were unable to grow be- 
yond a certain point without becoming mutually incom- 
patible. Strictly speaking, there is nothing to prevent 
our imagining that the evolution of life might have taken 
place in one single individual by means of a series of trans- 
formations spread over thousands of ages. Or, instead 
of a single individual, any number might be supposed, 
succeeding each other in a unilinear series. In both cases 
evolution would have had, so to speak, one dimension only. 
But evolution has actually taken place through millions 
of individuals, on divergent lines, each ending at a crossing 
from which new paths radiate, and so on indefinitely. If 
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toould be proportioTiai both to Ike divergency beivxen the 
lines of evolution thus chosen and to the complexity of the 
similar structures found in tkein. 

It will be said that resemblance of structure is due to 
sameness of the general conditions in which life has evolved, 
and that these permanent outer conditions may have 
imjjosed the same direction on the forcos constructing 
this or that apparatus, in spite of the diversity of transient 
outer influences and accidental inner changes. We are 
not, of course, blind to the role which the concept of 
adaptation plays in the science of to-day. Biologists cei^ 
tainly do not all make the same use of it. Some think 
the outer conditions capable of causing change in organ- 
isms in a direct manner, in a definite direction, through 
physico-chemical alterations induced by them in the liv- 
ing substance ; such is the hypothesis of Eimer, for example. 
Others, more faithful to the spirit of Danv-inism, believe 
the influence of conditions works indirectly only, through 
favoring, in the stmggle for life, those representatives of a 
species which the chance of birth has best adapted to the 
environment. In other words, some attribute a positive 
influence to outer conditions, and say that they actually 
give rise to variations, while the others say these conditions 
have only a Tiegative influence and merely eliminate varia- 
tions. But, in both cases, the outer conditions are sup- 
posed to bi'mg alwut a precise adjustment of the organism 
to its circumstances. Both parties, then, will attempt 
to explain mechanically, by adaptation to similar condi- 
tions, the similarities of structure which we think are the 
strongest argument against mechanism. So we must at 
once indicate in a general way, before passing to the detail, 
why explanations from "adaptation" seem to us insufficient. 
Let us fii-st remarlc that, of the two hypotheses just 
described, the latter is the only one which is not equivocal 
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The principle of mechanism is that "the same causes 
produce the same effects," This principle, of course, does 
not always imply that the same effects must have the same 
causes; but it does involve this consequence in the particu- 
lar case in which the causes remain visible in the effect 
that they produce and are indeed its constitutive elements. 
That two walkers starting from different points and wan- 
dering at random should finally meet, is no great wonder. 
But that, throughout their walk, they should describe 
two identical curves exactly superposable on each other, 
is altogether unlikely. The imprabability will be the 
greater, the more complicated the routes; and it will 
become impossibility, if the zigzags are infinitely com- 
plicated. Now, what is this complexity of zigzags aa 
compared with that of an organ in which thousands of 
different cells, each being itself a kind of organism, are 
arranged in a definite order? 

Let us turn, then, to the other hypothesis, and see how 
it would solve the problem. Adaptation, it says, is not 
merely elimination of the unadapted ; it is due to the posi- 
tive influence of outer conditions that have molded the 
organism en their own form. This time, similarity of 
effects will be explained by similarity of cause. We shall 
remain, apparently, in pure mechanism. But if we look 
closely, we shall see that the explanation is merely verbal, 
that we are again the dupes of words, and that the trick 
of the solution consists in taking the terra "adaptation" 
in two entirely different senses at the same time. 

If I pour into the same glass, by turns, water and wine, 
the two liquids will take the same form, and the sameness 
in form will be due to the sameness in adaptation of content 
to container. Adaptation, here, really means mechanical 
adjustment. The reason is that the form to which the 
matter has adapted itself was there, ready-made, and 
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the second which serves the usual practice of science, but 
it is the first that generally provides its philosophy. In 
any particular case one talks as if the process of adaptation 
were an effort of the organism to build up a machine 
capable of turning external circumstances to the best 
possible account: then one speaks of adaptation in general 
as if it were the very impress of circumstances, passively 
receive<i by an indifferent matter. 

But let us come to the examples. It would be interest- 
ing first to institute here a genera! comparison between 
plants and animals. One cannot fail to be struck with the 
parallel progress which has been accomplished, on both 
sides, in the direction of sexuality. Not only is fecunda- 
tion itself the same in higher plants and in animals, since 
it consists, in both, in the union of two nuclei that differ 
in their properties and structure before their union and 
immediately after become equivalent to each other; but 
the preparation of sexual elements goes on in both under 
like conditions: it consists essentially in the reduction of the 
number of chromosomes and the rejection of a certain 
quantity of chromatic substance." Yet vegetables and 
animals have evolved on independent lines, favored by 
unlike circumstances, opposed by unlike obstacles. Here 
arc two great series which have gone on diverging. On 
either line, thousands and thousands of causes have com- 
bined to determine the morphological and functional 
evolution. Yet these infinitely complicated causes have 
been consummated, in each series, in the same effect. And 
this effect could hardly be called a phenomenon of "adapt- 
ation": where is the adaptation, where is the pressure 
of external circumstances? There is no striking utility 

' P. Ou^rin, Let Connaitsaneu aetuellet rar la liamdation chet let 
jAanirogamai. Paris, 1904, pp. 144-14S. Cf. Deloge, L'H6ridiU, 
2Dd edition, 1903, pp. 140 S. 
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culty in showing that in this extremely complicated ap- 
paratus all the elements are marveloualy co-ordinated. 
In order that vision shall operate, says the author of a well- 
known book on Final Causes, "the sclerotic membrane 
must become transparent in one point of its surface, so 
as to enable luminous rays to pierce it . . . ; the comea 
must correspond exactly with the opening of the socket 
. . .; behind this transparent opening there must be 
refracting media . . . ; there must be a retina' at the 
extremity of the dark chamber . . .; perpendicular to 
the retina there must be an innumerable quantity of trans- 
parent cones permitting only the light directed in the line 
of their axes to reach the nervous membrane, "' etc. etc. In 
reply, the advocate of final cauae.s has been invited to 
assume the evolutionist hypothesis. Everything is mar- 
velous, indeed, if one consider an eye like ours, in which 
thousands of elements are coordinated in a single function. 
But take the function at its origin, in the Infusorian, where 
it is reduced to the mere impressionability (almost purely 
chemical) of a pigment-spot to light: this function, pos- 
Bibly only an accidental fact in the beginning, may have 
brought about a slight complication of the organ, which 
again induced an improvement of the function. It may 
have done this either "directly, through some unknown 
mechanism, or indirectly, merely through the effect of 
the advantages it brought to the living being and the hold 
it thus offered to natural selection. Thus the progressive 
formation of an eye as well contrived as ours would be 
explained by an almost infinite number of actions and re- 
actions between the function and the organ, without the 
intervention of other than mechanical caases. 

The question is hard to decide, indeed, when put di- 

■ Paul Janet, Let Cau»ei finaiea, Paris, 1876. p. S3. 

• Ibid. p. 80. 
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ations being accumulated by natural selection. He was 
not ignorant of the facts of sudden variation ; but he thought 
these "sports," as he called them, were only monstrosities 
incapable of perpetuating themaelvea; and he accounted 
for the genesis of species by an accumulation of insensible 
variations.' Such is still the opinion of many naturalists. 
It is tending, however, to give way to the opposite idea 
that a new species comes into being all at once by the 
simultaneous appearance of several new characters, all 
somewhat different from the previous ones. This latter 
hypothesis, already proposed by various authors, notably 
by Bateson in a remarkable book," has become deeply 
significant and acquired great force since the striking ex- 
periments of Hugo de Vries. This botanist, working on 
the (Enotkera Lamar ckiana, obtained at the end of a few 
generations a certain number of new species. The theory 
he deduces from hia experiments is of the highest interest. 
Species pass through alternate periods of stability and 
transformation. When the period of "mutabihty" occurs, 
unexpected forms spring forth in a great number of differ- 
ent directions.' — We will not attempt to take sides be- 
tween this hypothesis and that of insensible variations. 
Indeed, perhaps both are partly true. We wish merely 
to point out that if the variations invoked are accidental, 
they do not, whether small or great, account for a similar- 
ity of structure such as we have cited. 

Let us assume, to begin with, the Darwinian theory of 
insensible variations, and suppose the occurrence of small 
differences due to chance, and continually accumulating. 

' Darwin, Origin oj Species, chap. ii. 

■ Bateson, Materials /or the Study of Varrofton, London, 1894, es- 
pecially pp. 567 S. Cf. StoU, "VariationB and Mutations" ^American 
Journal of Science, Nov. 1894). 

■ De Vries, Die Mutationsthetrrie. Leipzig, 1901-1903. Gf., by the 
■uoe author. Species and Varieties, Chicago, 1905, 
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It must not be forgotten that all the parts of an organism 
are necessarily coordinated, Whether the function be 
the effect of the organ or its cause, it matters little; one 
point is certain — the organ will be of no use and will not 
give selection a hold unless it functions. However the 
minute structure of the retina may develop, and however 
complicated it may become, such progress, instead of 
favoring vision, will probably hinder it if the visual centres 
do not develop at the i^ame time, as well as several parts of 
the visual organ itself. If the variations are accidental, 
how can they ever agree to arise in every part of the organ 
at the same time, in such way that the organ will con- 
tinue to perfonn its function? Darwin quite understood 
this; it is one of the reasons why he regarded variation 
as insensible.' For a difference which arises accidentally 
at one point of the visual apparatus, if it be very slight, 
will not hinder the functioning of the organ; and hence 
this first accidental variation can, in a sense, wail for comple- 
mentary variations to accumulate and raise vision to a 
higher degree of perfection. Granted; but while the 
insensible variation does not hinder the functioning of 
the eye, neither does it help it, so long as the variations 
that are complementary do not occur. How, in that case, 
can the variation be retained by natural selection? Un- 
wittingly one will reason as if the slight variation were a 
toothing stone set up by the organism and reserved for a 
later construction. This hypothesis, so little conformable 
to the Darwinian principle, is difficult enough to avoid 
even in the case of an organ which has been developed along 
one single main line of evolution, e.g. the vertebrate eye. 
But it is absolutely forced upon us when we observe the 
likeness of structure of the vertebrate eye and that of the 
molluscs. How could the same smalt variations, incal- 

' Darwin, Origin oj Speciti, chap. vi. 
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culable in number, have ever occurred in the same order 
on two independent lines of evolution, if they were purely 
accidental? And how could they have been preserved 
by selection and accumulated in both cases, the same in 
the same order, when each of them, taken separately, 
was of no use? 

Let us turn, then, to the hypothesis of sudden variar 
tiona, and see whether it will solve the problem. It cer- 
tainly lessens the difficulty on one point, but it makes it 
much woi-se on another. If the eye of the mollusc and 
that of the vertebrate have both been raised to their 
present form by a relatively small number of sudden 
leaps, I have less difhciilty in understanding the resemblance 
of the two organs thaa if this resemblance were due to 
an incalculable number of infinitesimal resemblances 
acquired successively: in both cases it is chance that 
operates, but in the first case chance is not required 1o 
work the miracle it would have to perform in the second. 
Not only is the number of resemblances to be added some- 
what reduced, but I can also understand better how each 
could be preserved and addeiJ to the others; for the ele- 
mentary variation is now considerable enough to be an 
advantage to the living being, and so to lend itself to 
the play of selection. But here there ari.ses another 
problem, no less formidable, viz., how do all the parts 
of the visual apparatus, suddenly changed, remain so 
well coordinated that the eye continues to exercise its 
function? For the change of one part alone will make 
vision impossible, unless this change is absolutely infinitesi- 
mal. The parts must then all change at once, each con- 
sulting the others. I agree that a great number of un- 
coordinated variations may indeed have arisen in less 
fortunate individuals, that natural selection may ha\-e 
eliminated these, and that only the combination fit to 




endure, capable of preserving and improving vision, has 
survived. Still, this combination had to be produced. 
And, supposing chance to have granted this favor once, 
can we admit that it repeats the self-same favor in the 
course of the history of a species, so as to give rise, every 
time, all at once, to new complications marvelously regu- 
lated with reference to each other, and so related to former 
complications as to go further on in the same direction? 
How, especially, can we suppose that by a series of mere 
"accidents" these sudden variations occur, the same, 
in the same order, — involving in each case a perfect har- 
mony of elements more and more numerous and complex — 
along two independent lines of evolution? 

The law of coiTelation will be invoked, of course; Di 
win himself appealed to it.' It will be alleged that 
change is not localized in a single point of the organit 
but has its necessary recoil on other points. The 
amples cited by Darwin remain classic: white cats with' 
blue eyes are generally deaf; hairless dogs have imperfect 
dentition, etc.^ — Granted; but let us not play now on the 
word '■ correlation. " A collective whole of solidary changes 
is one thing, a system of complementary changes— changes 
so coordinated as to keep up and even improve the function- 
ing of an organ under more complicated conditions — is ■ 
another. That an anomaly of the pilous system should 
be accompanied by an anomaly of dentition is quite 
conceivable without our havmg to call for a special princi- 
ple of explanation; for hair and teeth are similar forma- 
tions,' and the same chemical change of the genn that 
hinders the formation of hair would probably obstruct 

■ Darwin, Origin of Species, chap. i. 

■ On this homology of hair and toeth, eee Brandt, "ttber . . . eine 
muUnaasIiche Homologie der Hoare und Zohne" (Stoi. CentraBiiaU, 
vol. xviii., 1898, especially pp. 262 ft.). 
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that of teeth: it may be for the same sort of reason that 
white cats with blue eyes are deaf. In these different 
examples the "correlative" changes are only solidary 
changes (not to mention the fact that they are really 
lesions, namely, diminutions or suppressions, and not 
additions, which makes a great difference). But when we 
speak of "correlative" changes occurring suddenly in 
the different parts of the eye, we use the word in an entirely 
new sense; this time there is a whole set of changes not 
only simultaneous, not only bound together by community 
of origin, but so coordinated that the organ kec|ts on ]>er- 
fomiing the same simple function, and even performs it 
better. That a change in the germ, which influences the 
fonnation of the retina, rnay affect at the same time also 
the fonnation of the cornea, the iris, the lens, the visual 
centres, etc., I admit, if necessary, although they are forma^ 
tions that differ much more from one another in their 
original nature than do probably hair and teeth. But 
that all these simultaneous changes should occur in such 
s way as to improve or even merely maintain vision, this 
is what, in the hypothesis of sudden variation. I caanot 
admit, unless a mysterious principle is to come in, whose 
duty it is to watch over the interest of the function. But 
this would be to give up the idea of "accidental" variation. 
In reality, these two senses of the word "correlation" are 
often interchanged in the mind of the biologist, just like 
the two senses of the word "adaptation." And the con- 
fusion is almost legitimate in botany, that science in which 
the theory of the formation of species by sudden variation 
rests on the firmest experimental basis. In vegetables, 
function is far less narrowly bound to form than in animals. 
Even profound morphological differences, such as a change 
in the form of leaves, liave no appreciable influence on 
the exercise of function, and so do not require a whole 



system of complementary changes for the plant to remain 
fit to survive. But it is not so in the animal, especially 
in tlie case of an organ like the eye, a very complex struc- 
ture and very delicate function. Here it is impossible 
to identify changes that are simply solidary with changes 
which are also complementary. The two senses of the 
w'ord "correlation" must be carefully distinguished; i% 
would be a downright paralogism to adopt one of thi 
in the premisses of the reasoning, and the other in the coi 
elusion. And this is just what is done when the principle 
of correlation is invoked in explanations of deCaU in order 
to account for complementary variations, and then cor- 
relation in general is spoken of as if it were any group of. 
variations provoked by any variation of the germ. ThuSi 
the notion of correlation is first used in current science 
as it might be used by an advocate of finality ; it is under- 
stood that this is only a convenient way of expressing one- 
self, that one will correct it and fall back on pure mechan- 
iem when explaining the nature of the principles and tui 
ing from science to philosophy. And one does then coi 
back to pure mechanism, but only by giving a new meaning 
to the word "correlation" — a meaning which would now 
make correlation inapplicable to the detail it is called 
upon to explain. 

To sum uj), if- the accidental variations that bring about 
evolution are insensible variations, some good genius must; 
be appealed to — the genius of the future species — in ordi 
to preserve and accumulate these variations, for selectioirj 
will not look after this. If, on the other hand, the aci 
dental variations are sudden, then, for the previous functtc»t 
to go on or for a new function to lake its place, all ths 
changes that have hajipened together must be comple- 
mentary. So we have to fall back on the good genius 
again, this time to obtain the convergence of simidtaiieous 
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change3, as before to be assured of the conlinuily of di- 
rediun of successive variations. But in neither case can 
parallel development of the same complex structures on 
independent lines of evolution be due to a mere accu- 
mulation of accidental variations. So we come to the 
second of the two great hypotheses we have to examine. 
Suppose the variations are due, not to accidental and inner 
causes, but to the direct influence of outer circumstances- 
Let us see what line we should have to take, on this hypothe- 
sis, to account for the resemblance of eye-structure in 
two series that are independent of each other from the 
phylogenetic point of view. 

Though molluscs and vertebrates have evolved separately, 
both have remained exposed to the influence of light. And 
light is a physical cause bringing forth certain definite effects. 
Acting in I a continuous way, it has been able to produce 
a continuous variation in a constant direction. Of course 
it is unlikely that the eye of the vertebrate and that of the 
mollusc have been built up by a series of variations due to 
simple chance. Admitting even that light enters into 
the case as an instrument of selection, in order to allow 
only useful variations to persist, there is no possibility 
that the play of chance, even thus supervised from with- 
out, should bring about in both cases the same juxta- 
position of elements coordinated in the same way. But it 
would be different supposing that light acted directly on the 
organized matter so as to change its stmcture and some- 
how adapt this structure to its own form. The resemblance 
of the two effects would then be explained by the identity 
of the cause. The more and more complex eye would be 
something like the deeper and deeper imprint of light on a 
matter which, being organized, possesses a special aptitude 
for receiving it. 

But can an organic structure be likened to an imprint? 
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We have already called attention to the ambigiuty ( 
the term "adaptation." The gradual conipHcation of i 
form which is being better and better adapted to the mold 
of outward circumstances is one thing, the increasingly 
complex structure of an instrument which derives more a 
more advantage from these circumstancis is another. lal 
the former case, the matter merely receives an imprintj^ 
in the second, it reacts positively, it solves a problem. Ot>«fl 
viously it is this second sense of the word "adapt" that-l 
is used when one says that the eye has become better and a 
better adapted to the influence of light. But one j 
more or less unconsciously from this sense to the other, and J 
a purely mechanistic biology will strive to make the passive I 
adaptation of £in inert matter, which submits to the in- I 
fluence of its environment, mean the same as the active 
adaptation of an organism which derives from this in- 
fluence an advantage it can appropriate. It must be 
owned, indeed, that Nature herself appears to invite our 
mind to confuse these two kinds of adaptation, for slwJ 
usually begins by a passive adaptation where, later c%'| 
she will build up a mechanism for active response. Thus, I 
in the case before us, it is unquestionable that the first | 
rudiment of the eye is found in the pigment-spot of the ' 
lower organisms; this spot may indeed have been pro- 
duced physically, by the mere action of light, and there are 
a great number of intermediaries between the simple spot 
of pigment and a complicated eye like that of the verte- , 
brates. — But, from the fact that we pass from one thing ] 
to another by degrees, it does not follow that the two 
things are of the same nature. From the fact that an 
orator falls in, at first, with the passions of his audience 
in order to make himself master of them, it will not be 
concluded that to follow is the same as to lead. Now, liv- | 
ing matter seems to have no other means of turning cii^ J 
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cumstances to good account than by adapting itself to 
them passively at the outset. Where it has to direct a 
movement, it begins by adopting It. Life proceeds by 
insinuation. The intennediate degrees between a pig- 
ment-spot and an eye are nothing to the point: however 
numerous the degrees, there will still be the same interval 
l>ctween the pigment^spot and the eye as between a photo- 
graph and a photographic apparatus. Certainly the photo- 
graph has been gradually turned into a photographic 
apparatus; but could light alone, a physical force, ever 
have provoked this change, and converted an impression 
left by it into a machine capable of using it? 

It may be claimed that considerations of utility are 
lut of place here; that the eye is not made to see, but that 
we see because we have eyes; that the organ is what it is, 
and " utility " isa word by which we designate the functional 
effects of the structure. But when I say that the eye 
"makes use of" light, I do not merely mean that the eye 
is capable of seeing; I allude to the very precise relations 
that exist between this organ and the apparatus of lo- 
comotion. The retina of vertebrates is prolonged in an 
optic nerve, which, again, is continued by cerebral centres 
connected with motor mechanisms. Our eye makes use 
of light in that it enables us to utilize, by movements of 
reaction, the objects that we see to be advantageous, and 
to avoid those which we see to be injurious. Now, of 
course, as light may have produced a pigment-spot by 
physical means, so it can physially determine the move- 
ments of certain organisms; ciliated Infusoria, for in- 
stance, react to light. But no one would hold that the 
influence of light has physically caused the fonnation of 
a ner\'ous system, of a muscular system, of an osseous 
system, all things which are continuous with the apparatus 
of vision in vertebrate aniinals. The truth is, when one 
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Bpeaks of the gradual formation of the eyo, and, still morei. 
when one takes into account all that is inseparably con- 
nected with it, one brings in something entirely differentij 
from the direct action of light. One implicitly attribu! 
to organized matter a certain capacity sui generis, thi 
mysterious power of building up verj' complicated machines] 
to utilize the simple excitation that it undergoes. 

But this is just what is claimed to be unnecessary, 
Physics and chemistry are said to give us the key to every- 
thing. Elmer's great work is instructive in this respect. 
It is well known what persevering effort this biologist 
has devoted to demonstrating that transformation is 
brought about by the influence of the external on the in- 
ternal, continuously exerted in the same direction, 
not, as Darwin held, by accidental variations. His theory 
rests on oljservations of the highest interest, of which the 
starting-|X)int was the study of the course followed by 
the color variation of the skin in certain lizards. Before 
this, the aheady old experiments of Dorfraeiscer 
shown that the same chrysalis, according as it wa3 sul>* 
mitted to cold or heat, gave rise to ver>' different butti 
flies, which had long been regarded as independent specica^l 
Vanessa levana and Vanessa prorsa: an intermediate teni"-' 
perature produces an intermediate form. We might clasa 
with these facts the important transformations obspr\'od 
in a little crustacean, Artemia salina, when the salt of 
the water it lives in is increased or diminished,' lu th( 
various ex|>eriment5 the external agent seems to act as 
cause of transformation. But what does the word " cause' 
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■ It seema, from later observstionB, that the transformation o 
Art«niia is a more complex phenomeDon than was flrat suppnaed^ 
See on this aubject Samler and Heyraoiis, "Die VanHlion bei Artemift'l 
SuUna" {Anhang zu den Abhaitdlunijen dcr k. preutaiacben Akad. darm 
WusenKhaltm, 1902). 
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mean here? Without undertaking an exhaustive analysis 
of the idea of causality, we will merely remark that three 
very different meanings of this term are commonly con- 
fused. A cause may act by impelling, releasing, or un- 
winding. The billiard-ball, that strikes another, deter- 
mines its movement by impelling. The spark that explodes 
the powder acts by releasing. The gradual relaxing of 
the spring, that makes the phonograph turn, unwinds the 
melody inscribed on the cylinder: if the melody wiiich is 
played be the effect, and the relaxing of the spring the 
cause, we must say that the cause acts by uninnding. 
What distinguishes these three cases from each other is 
the greater or less solidarity between the cause and the effect. 
In the first, the quantity and quality of the effect vary 
with the quantity and quaUty of the cause. In the second, 
neither quality nor quantity of the effect varies with quahty 
and quantity of the cause: the effect is invariable. In 
the third, the quantity of the effect depends on the quantity 
of the cause, but the cause docs not influence the quahty of 
the effect: the longer the cylinder turns by the action 
of the spring, the more of the melody I shall hear, but the 
nature of the melody, or of the part heard, does not depend 
on the action of the spring. Only in the first case, really, 
does cause explain effect ; in the others the effect is more 
or less given in advance, and the antecedent invoked is — 
in different degrees, of course — its occasion rather than 
its cause. Now, in saying that the saltnesa of the water 
is the cause of the transformations of Artemia, or that the 
degree of temperature determines the color and marks 
of the wings which a certain chrysalis will assume on be- 
coming a butterfly, is the word "cause" usei.i in the first 
sense? Obviously not: causality has here an intomiediary 
sense between those of unwinding and releasing. Such, 
indeed, seems to be Eimer's own meaning when he speaks 
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of the "kaleidoscopic" character of the variation, 
when he says that the variation of organized matter works 
in a definite way, just as inorganic matter crystallizes in 
definite directions.' And it may be granted, perhaps, 
that the process is a merely physical and chemical one in 
the case of the color-changes of the skin. But if this sort 
of explanation is extended to the case of the gradual formar 
tion of the eye of the vertebrate, for instance, it must b©] 
supposed that the physico-chemistry of living bodies 
such that the influence of light has caused the organism 
to construct a progressive series of visual apparatus, all 
extremely complex, yet all capable of seeing, and of seeing 
better and better.* What more could the most confirmed 
finalist say, in order to mark out so exceptional a physico- 
chemistry? And will not the position of a mechanistic 
philosophy become still more difficult, when it is pointed 
out to it that the egg of a mollusc cannot have the same 
chemical composition as that of a vertebrate, that the 
organic substance which evolved toward the first of theaa 
two forms could not have been chemically identical with 
that of the substance which went in the other direction, 
and that, nevertheless, under the influence of light, the 
same organ has been constructed in the one case as in 
the other? 

The more we reflect upon it, the more we shall see that 
this production of the same effect by two dilTerent ac- 
cumulations of an enormous number of small causrs is 
contrary to the principles of mechanistic philosophy. 
We have concentrated the full force of our discussion upon 
an example drawn from phylogenesis. But ontogenesis 
would have furnished us with facts no less cogent. Every 

I Eime-. Orlhagfnesiii der SehtnelterliTige, Leipzig, 1897, p. 24. Cf. 
Die EnMehung tier Art fit, p. 53. 

• Eimer, Die EnUtchung der Artm, Jena, 1888, p. 25. 

• Ibid. pp. 185 B. 
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moment, right before our eyes, nature arrives at identical 
results, in sometimea neighboring species, by entirely 
different embryogenic processes. Obsei-vationa of "heter- 
oblastia" have multiplied in late yeais,' and it has been 
necessary to reject the almost classical theory of the 
specificity of embryonic giUs. Still keeping to our compari- 
son between the eye of vertebrates and that of molluscs, 
we may point out that the retina of the vertebrate is 
produced by an expansion in the rudimt'ntar>- brain of 
the young embryo. It is a regular nervous centre which 
has moved toward the periphery. In the mollusc, on the 
contrary, the retina is derived from the ectoderm directly, 
and not indirectly by means of the embryonic encephalon. 
Quite difTercnt, therefore, are the evolutionary jjrocesses 
which lead, in man and in the Pecten, to the development 
of a like retina. But, without going so far as to compare 
two organisms so distant from each other, we might reach 
the same conclusion simply by looking at certain very 
curious facts of regeneration in one and the same organism. 
If the crystalline lens of a Triton be removed, it is re- 
generated by the iris.' Now, the original lens was built 
out of the ectoderm, while the iris is of mesodermic origin. 
What is more, in the Salamandra maculala, if the lens be 
removed and the iris left, the regeneration of the lens takes 
place at the upper part of the iris; but if this upper part 
of the iris itself be taken away, the regeneration takes 
place in the inner or ret'mal layer of the remaining region.' 

1 Salensky, 'Heteroblaatie" [Proc. oj the Fourth [ntemaiionat Con- 
graa of Zoology, London, 1S99, pp. 111-118). Salensky has coined 
thia word to designate the cases in which organs that are equivalent, 
but of different embryological origin, are formed at the same points 
in animals related to each other. 

' WoW, "Die Regeneration der Urodelenlinse" (ATch. /. Entxciek- 
dungamtchanik, i., 1895, pp. 380 ff.). 

' FiBchel, "Ubor die Regeneration der Linse" (AjuU. Anieiger, siv., 
1898, pp. 373-3S0). 
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Thiia, parts differently situated, differently constituted, 
meant normally for different functions, are capable of 
performing the same duties and even of manufacturing, 
when necessary, the same pieces of the machine. Here 
we have, indeed, the same effect obtained by different 
combinations of causes. 

Whether we will or no, we must appeal to some inner 
directing principle in order to account for this convergeno*! 
of effects, tiuch convergence does not appear possiblei 
in the Darwinian, and especially the neo-Darwinian, theory 
of insensible accidental variations, nor in the hypothesis 
of sudden accidental variations, nor even in the theory 
that assigns definite directions to the evolution of the 
various organs by a kind of mechanical com[K)sition of 
tlie external with the internal forces. So we come to 
the only one of the present forms of evolution which re-, 
mains fpr us to mention, viz., neo-Lamarckism. 



It is well known that Lamarck attributed to the livii^ 
bdng the power of varying by use or disuse of its organs,, 
and also of passing on the variation so acquired to itA 
descendants. A certain number . of biologists hold 
doctrine of this kind to-day. The variation that results 
in a new species is not, they believe, merely an accidental 
variation inherent in the germ itself, nor is it governed by a 
determinism sui generis which develops definite characters 
in a definite direction, apart from every consideration of 
utility. It springs from the very effort of the living being 
to adapt itself to the circumstances of its existence. The 
effort may indeed be only the mechanical exercise of cer- 
tain oi'gans, mechanically elicited by the pressure of ex- 
ternal circum-stances. But it may also imply consciousnesa 
and will, and it is in this sense that it appears to be undep- 
stood by one of the most eminent representatives of the. 
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doctrine, the American naturalist Cope.' Neo-Lamarckisin 
is therefore, of all the later ."orms of evolutionism, the only 
one capable of atitnitting an internal and psychological 
principle of developraent, although it is not bound to do 
so. And it is also the only evolutionism that seems to 
us to account for the building up of identical complex 
organs on independent lines of development. For it is 
quite conceivable that the same effort to turn the same 
circumstances to good account might have the same result, 
especially if the problem put by the circumstances is such 
as to admit of only one solution. But the question re- 
mains, whether the term "effort" must not then be taken 
in a deeper sense, a sense even more psychological than 
any neo-Lamarckian supposes. 

For a mere variation of size is one thing, and a change 
of form is another. That an organ can be strengthened 
and grow by exercise, nobody will deny. But it is a long 
way from that to the progressive development of an eye 
like that of the molluscs and of the vertebrates. If this 
development be ascribed to the inRucnce of hght, long 
continued but passively received, we fall back on the theory 
we have just criticized. If, on the other hand, an internal 
activity is appealed to, then it must be something quite 
different from what we usually call an effort, for never 
has an effort been known to produce the slightest com- 
plication of an organ, and yet an enormous number of 
complications, all admirably coordinated, have been 
necessar>' to pass from the pigment-spot of the Infusorian 
to the eye of the vertebrate. But, even if we accept this 
notion of the evolutionary process in the case of animals, 
how can we apply it to plants? Here, variations of form 
do not seem to imply, nor always to lead to, functional 

'Cope, The Origin of UieFOlest, 1887; The PHmary Factors of Organic 
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changes; and even if the cause of the variation is 
psychological nature, we can hardly call it an effort, unless 
we give a very unusual extension to the meaning of the 
word. The truth is, it is necessary to dig beneath the effort 
itself and look for a deeper cause. 

This is especially neccssarj', we believe, if we wish to 
get at a cause of regular hereditary variations. We are 
not going to enter here into the controversies over the 
transmissibility of acquired characters; still less do we 
wish to take too definite a side on this question, which ia 
not within our province. But we cannot remain com- 
pletely indifferent to it. Nowhere is it clearer that phi- 
losophers can not to-day content themselves with vague 
generalities, but must follow the scientists in experimental 
detail and discuss the results with them. If Si}encer had 
begun by putting to himself the question of the hereditar 
bility of acquired characters, his evolutionism would qO' 
doubt have taken an altogether different form. If (aa 
seems probable to us) a habit contracted by the individual 
were transmitted to its descendants only in very exceptional 
cases, all the Spencerian psychology would need re-making, 
and a large part of Spencer's philosophy would fall to 
pieces. Let us say, then, how the problem seems to us to 
present itself, and in what direction an attempt might be 
made to solve it. 

After having been afiirmed as a dogma, the trans- 
missibility of acquired characters has been no less dog- 
maticaUy denied, for reasons drawn a priori from the 
supposed nature of germinal cells. It is well known how 
Weismann was led, by his hypothesis of the continuity 
of the germ-plasm, to regard the germinal ceils — ova and 
spermatozoa — as almast independent of the somatic cella. 
Starting from this, it has been claimed, and is still claimed 
by many, that the hereditary transmission of an acquired 
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character is inconceivable. But if, perchance, experiment 
should show that acquired characters are transmissible, 
it would prove thereby that the germ-plasm is not so 
independent of the somatic envelope as has been contended, 
and the transmissibility of acquired characters would 
become ipso facto conceivable; which amounts to saying 
that conceivability and inconceivability have nothing 
to do with the case, and that experience alone must settle 
the matter. But it is just here that the difficulty begins. 
The acquired characters we are speaking of are generally 
habits or the effects of habit, and at the root of most habits 
there is a natural disposition. So that one can always 
ask whether it is really the habit acquired by the soma of 
the individual that is transmitted, op whether it is not 
rather a natural aptitude, which existed prior to the habit. 
This aptitude would have remained inherent in the germ- 
plasm which the individual bears within him, as it was 
in the individual himself and consequently in the germ 
whence he sprang. Thus, for instance, there is no proof 
that the mole has become blind because it has formed the 
habit of living underground; it is perhaps because its 
eyes were becoming atrophied that it condemned itself 
to a life underground.' If this is the case, the tendency to 
lose the power of vision has been transmitted from germ 
to germ without anything being acquired or lost by the 
soma of the mole itself. From the fact that the son of a 
fencing-master has become a good fencer much more quickly 
than his father, we cannot infer that the habit of the parent 
has been transmitted to the child; for certain natural 
dispositions in course of growth may have passed from the 
plasma engendering the father to the plasma engendering 

' Cufoot, "Lb Nouvelle Thferie transformiBte " (Retrae giniraU rfes 
Kienet$, 1694). Cf. Morgan, Evolution and AdapUUion, LondoD, 1903, 
p. 3S7. 
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tlie son, may have grown on the way by the effect of the 
primitive impetus, and thus assured to the son a greater 
suppleness than the father had, without troubling, so to 
speak, about what the father did. So of many examples 
drawn from the progressive domestication of animals: 
it is hard to say whether it is the acquired habit that is 
transmitted or only a certain natural tendency — that, 
indeed, which has caused such and such a particular 
species or certain of its representatives to be specially 
chosen for domestication. The truth is, when every 
doubtful case, every fact open to more than one inter- 
pretation, has been eliminated, there remains hardly a 
single unquestionable example of acquired and trans- 
mitted peculiarities, beyond the famous experiments 
of Brown-S^quard, repeated and confirmed by other 
physiologists.' By cutting the spinal cord or the sciatii. 
nerve of guinea-pigs, Brown-S^uard brought about an 
epileptic state which was transmitted to the descendants. 
Lesions of the same sciatic nerve, of the restiform body, etc., 
provoked various troubles in the guinea-pig which its 
progeny inherited sometimes in a quite different form: 
exophthalmia, loss of toes, etc. But it is not demonstrated 
that in these different cases of hereditary transmission 
there had been a real influence of the soma of the animal 
on its germ-plasm. Weismann at once objected that the 
operations of Brown-S^quard might have introduced cer- 
tain special microbes into the body of the guinea-pig, 
which had found their means of nutrition in the nervous 
tissues and transmitted the malady by penetrating into 
the sexual elements." This objection has been answered 

' Brown-Si5quard,"Nouvelles reclierches but 1 '<5 pile psie due & certoines 
l6sioiia de la moelle f pini^re et des nerfs rachidjeiiB'' {Arck. de phyii- 
ologu. vol. ii., IS66, pp. 211, 422, aDd 497). 

■ WeiBmann, Aufxitie iiber Verertmng, JenA, 18S2, pp. 370-37S, mnd 
abu I'ortrr^c tiber Deicendemthtorii:, Jena, 190? vol. ii., p. 76 
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I by Brown-S^quard himself;' but a more plausible one 

might be raised. Some experiments of Voisin and Peron 

have shown that fits of epilepsy are followed by the elimi- 

I nation of a toxic body which, when injected into animala,' 

I is capable of producing convulsive symptoms. Perhaps 

the trophic disorders following the nerve lesions made by 

Brown-S6quard correspond to the formation of precisely 

this convulsion-causing poison. If so, the toxin passed 

from the guinea-pig to its spermatozoon or ovum, and 

1 caused in the development of the embryo a general dis- 

I turbance, which, howeverj had no visible effects except 

at one point or another of the organism when developed. 

In that case, what occurred would have been somewhat 

the same as in the experiments of Charrin, Delamare, 

and Moussu, where guinea-pigs in gestation, whose liver 

or kidney was injured, transmitted the lesion to their 

progeny, simply because the injury to the mother's organ 

had given rise to specific "cytotoxins" which acted on 

the corresponding organ of the foetus." It is true that, in 

these experiments, as in a former obseiration of the same 

physiologists,* it was the already formed foetus that was 

influenced by the toxins. But other researches of Charrin 

have resulted in showing that the same effect may be pio- 

I duced, by an analogous process, on the spermatozoa and 

I the ova,' To conclude, then: the Lnhentance of an ac- 

' Bn>wn-S<kiuard, "HdrSdit^ d'une affection due i une cause acci- 

dentelle" (Arch, de physiologie, 1892, pp. 686 IT.). 

' Voisin and Peron, "Recherches hut la toxicity urinaire chel tea 
tipileptiques" {Arch, de neurologie, vol. xxiv., 1S92, and xxv., 1803. 
Ct. Iha work of Voisin, L'ipiUjme. Paris, 1897, pp. 125-133), 

' Charrin, Delamare ii:id Moubbu. "Tranamisirion expSrimentale aiix 
[ descendants deUaionad£velopp£eachez lea ascendants" {C.R. del' Acad. 
dts tciencct, vol. cxxxv., 1902, p. 191). Cf. Morgan, Evolution and 
Adaptation, p. 257, and Delage, L'HiridiU, 2nd edition, p. 388. 

• Ouurin and Delamare, "H^rMit^ cellulaire" (C. R. d« I'Aead. de* 
Munea. vol. cxxxiii., 1901, pp. 68-71). 
^m ' CSiarriD, ' L'H£r6dit£ pathologique" {Revue gin£raU dea icicnca. 
H U iaovier 1S061. 
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quired peculiarity in the experiments of Brown-SAquard 
can be explained by the effect of a toxin on the germ. The 
lesion, however well localized it seems, is transmitted by 
the same process as, for instance, the taint of alcoholism. 
But may it not be the same in th^ case of every acquired 
peculiarity that has become hereditary? 

There is, indeed, one point on which both those who 
affirm and those who deny the transmissibility of acquired 
characters are agreed, namely, that certain influences, 
such as that of alcohol, can affect at the same time both 
the living being and the germ-plasm it contains. In such 
case, there is inheritance of a defect, and the result is 
as if the soma of the parent had acted on the germ-plasm, 
although in reality soma and plasma have simply both 
suffered the action of the same cause. Now, suppose 
that the soma can influence the germ-piasm, as those 
believe who hold that acquired characters are trans- 
missible. Is not the most natural hypothesis to suppose 
that things happen in this second case as in the first, and 
that the direct effect of the influence of the soma is a 
general alteration of the germ-plasm? If this is the case, 
it is by exception, and in some sort by accident, that the 
modification of the descendant is the same as that of the 
parent. It is like the hereditability of the alcohoho taint: 
it passes from father to children, but it may take a different 
form in each child, and in none of them be like what it 
was in the father. Let the letter C represent the change 
in the plasm, C being either positive or negative, that is to 
say, showing either the gain or loss of certain substances. 
The effect will not be an exact reproduction of the cause, 
nor will the change in the germ-plasm, provoked by a cer- 
tain modification of a certain part of the soma, determine 
a similar modifieation of the correspondini^ part of the 
new organism in process of formation, unless all the other 
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nascent parts of this organism enjoy a kind of immunity 
as regards C: the same part will then undergo alteration 
in the new organism, because it happens that the develop- 
ment of this part is alone subject to the new influence, 
And, even then, the part might be altered in an entirely 
different way from that in which the corresponding part 
was altered in the generating organism. 

We should propose, then, to introduce a distinction 
between the hereditability of deviaiUm and that of char- 
acter. An individual which acquires a new character 
thereby deviaies from the form it previously had, which 
form the germs, or oftener the half-germs, it contains 
would have reproduced in their development. If this 
modification does not involve the production of sub- 
stances capable of changing the germ-plasm, or does not 
80 affect nutrition as to deprive the germ-plasm of certain 
of its elements, it will have no effect on the offspring of 
the individual. This is probably the case as a rule. If, 
on the contrary, it has some effect, this is likely to be due 
to a chemical change which it has induced in the germ- 
plasm. This chemical change might, by e-xception, bring 
about the original modification again in the organism which 
the germ is about, to develop, but there arc as many and 
more chances that it will do something else. In this 
latter case, the generated organism will perhaps deviate 
from the normal type as much as the generating organism, 
but it will do so differently. It will have inherited deviation 
and not character. In general, therefore, the habits 
formed by an individual have probably no echo in its 
offspring; and when they have, the modification in the 
descendants may have no visible likeness to the original 
one. Such, at least, is the hypothesis which seems to 
us most likely. In any case, in default of proof to the con- 
trary, and 80 long as the decisive experiments called for 
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in the vegetable kingdom. Even in animals, it will act 
only on points which are under the direct or indirect con- 
trol of the will. And even where it does act, it is not clear 
how it could compass a change so profound as an increase 
of complexity: at most this would be conceivable if the 
acquired characters were regularly transmitted so as to 
be added together; but this transmission seems to be 
the exception rather than the rule. A hereditary change 
in a definite direction, which continues to accumulate 
and add to itself so as to build up a more and more complex 
machine, must certainly be related to some sort of effort, 
but to an effort of far greater depth than the individual 
effort, far more independent of circumstances, an effort 
common to most representatives of the same species, 
inlierent in the germs they bear rather than in their sub- 
stance alone, an effort thereby assured of being pa.sscd on 
to their descendants. 



So we come back, by a somewhat roundabout way, 
to the idea we started from, that of an original impetus 
of life, passing from one generation of germs to the fol- 
lowing generation of germs through the developed organ- 
isms which bridge the interval between the generations. 
This impetus, sustained right along the lines of evolution 
among which it gets divided, is the fundamental cause 
of variations, at least of those that are regularly passed 
on, that accumulate and create new species. In general, 
when species have begun to diverge from a common stock, 
they accentuate their divergence as they progress in their 
evolution. Yet, in certain definite points, they may evolve 

Iidentically ; in fact, they must do so if the hy[>othesis of a 
common impetus be accepted. This is just what we shall 
have to show now in a more precise way, by the same 
example we have chosen, the formation of the eye in 
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here, reproaches finalism with its anthropomorphic charar- 
ter, and rightly. But it fails to see that itself proceeds 
according to this method — somewhat mutilated! Tme, 
it has got rid of the end pursued or the ideal model. But 
it also holds that nature has worked like a human being 
by bringing parts together, while a mere glance at the 
development of an embrj-o shows that life goes to work 
in a very different way. Life does not proceed by the as- 
socioHon and addition of elements, but by dissociation and 
division. 

We must get beyond both points of view, both mechanism 
and finalism being, at bottom, only standpoints to which 
the human mind has been led by considering the work of 
man. But in what direction can wc go beyond them? 
We have said that in analyzing the structure of an organ, 
we can go on decomposing for ever, although the function 
of the whole Is a simple thing. This contrast between 
the infinite complexity of the organ and the extreme 
simplicity of the function is what should open our eyes. 

In general, when the same object appears in one aspect 
as simple and in another as infinitely complex, the two as- 
pects have by no means the same importance, or rather the 
same degree of reality. In such cases, the simplicity be- 
longs to the object itself, and the infinite complexity to the 
views we take in turning around it, to the symbols by which 
our senses or intellect represent it to us, or, more generally, 
to elements of a different order, with which we try to imitate 
it artificially, but with which it remains incommensurable, 
being of a different nature. An artist of genius has painted 
a figure on his canvas. Wc can imitate his picture with 
many-colored squares of mosaic. And we shall reproduce 
the curves and shaties of the model so much the better 
as our squares are smaller, more numerous and more varied 
in tone. But an infinity of elements infinitely small, 
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presenting an infinity of shades, would be necessary to 
obtain the exact equivalent of the figure that the artist 
has conceived as a simple thing, which he has wished to 
transport as a whole to the canvas, and which is the more 
complete the more it strikes us as the projection of an 
indivisible intuition. Now, suppose our eyes so made 
that they cannot help seeing in the work of the master 
a mosaic effect. Or suppose our intellect so made that it- 
cannot explain the appearance of the figure on the canvas 
except as a work of mosaic. We should then be able to 
Bpeak simply of a collection of little squares, and we should 
be under the mechanistic hypothesis. We might add 
that, beside the materiality of the collection, there must 
be a plan on which the artist worked; and then we should 
be expressing ourselves as finalists. But in neither case 
should we have got at the real process, for there are no 
squares brought together. It is the picture, i.e. the simple 
act, projected on the canvas, which, by the mere fact of 
entering into our perception, is decomposed before our 
eyes into thousands and thousands of little squares which 
present, as recomposed, a wonderful arrangement. So 
the eye, with its marvelous complexity of structure, may be 
only the simple act of vision, divided for us into a mosaic 
of cells, whose order seems marvelous to us because we 
have conceived the whole as an assemblage. 

If I raise my hand from A to B, this movement appears 
to me under two aspects at once. Felt from within, it is a 
simple, indivisible act. Perceived from without, it is the 
course of a certain curve, AB. In this curve I can dis- 
tinguish as many positions as I please, and the line it- 
self might tw defined as a certain mutual coordination of 
these positions. But the ijositions, infinite in numtier, 
and the order in which they are connected, have sprung 
automatically from the indivisible act by which my 
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has gone from A to B. Mechanism, here, would consist 
in seeing only the positions. Finalisra would take their 
order into account. But both mechanism and finahsm 
would leave on one side the movement, which is reality 
itself. In one sense, the movement is more than the 
positions and than their order; for it is sufficient to make 
it in its indivisible simphcity to secure that the infinity 
of the successive positions as also their order be given at 
once — with something else which is neither order nor 
position but which is essential, the mobility. But, in 
another sense, the movement is less than the series of 
positions and their connecting order; for, to arrange 
points in a certain order, it is necessary first to conceive 
the order and then to realize it with points, there must 
be the work of assemblage and there must be intelligence, 
whereas the simple movement of the hand contains noth- 
ing of either. It is not intelligent, in the human sense 
of the word, and it is not an assemblage, for it is not made 
up of elements. Just so with the relation of the eye to 
vision. There is in vi.sion more than the component cells 
of the eye and their iimtual coordination: in this sense, 
neither mechanism nor finalisni go far enough. But, in 
another sense, mechanism and finalisni both go too far, 
for they attribute to Nature the most formidable of the 
labors of Hercules in holding that she has exalted to the 
simple act of vision an infinity of infinitely complex ele- 
ments, whereas Nature has had no more trouble in making 
an eye than I have in lifting my hand. Nature's simple 
act has divided itself automatically into an infinity of 
elements which are then found to be coordinated to one 
idea, just as the movement of my hand has dropped an 
infinity of points which are then found to satisfy one 
equation. 
We find it very hard to see things in that light, because 
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we cannot help conceiving organization as manufacturing. 
But it is one thing to manufacture, and quite another to 
organize. Manufacturing is peculiar to man. It consists 
in assembling parts of matter which we have cut out in 
such manner that we can fit them together and obtfun 
from them a common action. The parts are arranged, so 
to speak, around the action as an ideal centre. To manu- 
facture, therefore, is to work from the periphery to the 
centre, or, as the philosophers say, from the many to the 
one. Organization, on the contrary, works from the centre 
to the periphery. It begins in a point that is almost a 
mathematical point, and spreads around this point by 
concentric waves which go on enlarging. The work of 
manufacturing is the more effective, the greater the quant- 
ity of matter dealt with. It proceeds by concentration 
and compression. The organizing act, on the contrary, 
has something explosive about it: it needs at the begin- 
ning the smallest possible place, a minimum of matter, 
as if the organizing forces only entered space reluctantly. 
The spermatozoon, which sets in motion the evolutionary 
process of the embryonic life, is one of the smallest cells 
of the organism; and it is only a small part of the sperma- 
tozoon which really takes part in the operation. 

But these are only superficial differences. Digging 
beneath them, we think, a deeper difference would be found. 

A manufactured thing delineates exactly the form of 
the work of manufacturing it. I mean that the manu- 
facturer finds in Ida product exactly what he has put 
into it. If he is going to make a machine, he cuts out 
its pieces one by one and then puts them togetht 
machine, when made, will show both the pieces and 
assemblage. The whole of the result represents the 
of the work; and to each part of the work correspond* 
a part of the result. 
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Now I recognize that positive science can and should 
proceed as if organization was Uke making a machine. 
Only so will it have any hold on organized bodies. For 
its object is not to show us the essence of things, but to 
furnish ub with the best means of acting on them. Physics 
and chemistry are well advanced sciences, and li^Tng matter 
lends itself to our action only so far as we can treat it by the 
processes of our physics and chemistry. Organization 
can therefore only be studied scientifically if the organized 
body has first been likened to a machine. The cells will 
be the pieces of the machine, the organism their assemblage, 
and the elementary labors which have organized the parts 
will be regarded as the real elements of the labor which has 
organized the whole. This is the standpoint of science. 
Quite different, in our opinion, is that of philosophy. 

For us, the whole of an organized machine may, strictly 
speaking, represent the whole of the organizing work 
(this is, however, only approximately true), yet the parts 
of the machine do not correspond to parts of the work, 
because the materialily of this machine does not re-present 
a sum of means employed, but a sum of obslacles avoided: it 
is a negation rather than a positive reality. So, as we have 
shown in a former study, vision is a power which should 
attain by right an infinity of things inaccessible to our eyes. 
But such a vision would not be continued into action ; it 
might suit a phantom, but not a living being. The vision 
of a living being is an effective vision, limited to objects on 
which the being can act: it is a vision that is canalized, 
and the visual apparatus simply symbolizes the work of 
canalizing. Therefore the creation of the visual apparatus 
is no more explained by the assembling of its anatomic 
elements than the digging of a canal could be explained 
by the heaping-up of the earth which might have formed its 
banks. A mechanistic theory would maintain that the 
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earth had been brought cart-load by cart-load; finalism I 
would add that it had not been dumped down at random, 
that the carters had followed a plan. But both theoriea I 
would be mistaken, for the canal has been made in another J 
way. 

With greater precision, we may compare the proceas'j 
by which nature constructs an eye to the simple act by \ 
which we raise the hand. But we supposed at firet that \ 
the hand met with no resistance. Let us now imapne ' 
that, instead of moving in air, the hand has to pass through 
iron filings which are compressed and offer resistance 
to it in proportion as it goes forward, At a certain moment 
the hand will have exhausted its effort, and, at this very 
moment, the filinp will be massed and coordinated in a 
certain definite form, to wit, that of the hand that is stopped 
and of a part of the arm. Now, suppose that the hand and 
arm are invisible. Lookers-on will seek the reason of the 
arrangement in the filings themselves and in forces within 
the mass. Some will account for the position of each filing 
by the action exerted upon it by the neighboring filings: 
these are the mechanists. Others will prefer to think that 
a plan of the whole has presided over the detail of these 
elementary actions, they are the finalists. But the truth 
is that there has been merely one indivisible act, that of 
the hand passing through the filings; the inexhaustible 
detail of the movement of the grains, as well as the order 
of their final arrangement, expresses negatively, in a way, 
this undivided movement, being the unitary form of a 
resistance, and not a synthesis of positive elementary 
actions. For this reason, if the arrangement of the grains 
is termed an "effect" and the movement of the hand a 
"cause," it may indeed be said that the whole of the effect 
is explained by the whole of the cause, but to parts of the 
cause parts of the effect will in no wise correspond. In 
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other words, neither mechanism nor finalism will here be in 
place, and we must resort to an explanation of a different 
kind. Now, in the hypothesis we propose, the relation 
of vision to the visual apparatus would be very nearly 
that of the hand to the iron filings that follow, canalize 
and limit its motion. 

The greater the effort of the hand, the farther it will 
go into the filings. But at whatever point it stops, in- 
stantaneously and automatically the filings coordinate 
and find their equilibrium. So with vision and its oi^an. 
According as the imdivided act constituting vision ad- 
vances more or leas, the materiality of the organ is made 
of a more or less considerable number of mutually co- 
ordinated elements, but the order is necessarily complete 
and perfect. It could not be partial, because, once again 
the real process which gives rise to it has no parts. That 
is what neither mechanism nor finalism takes into account, 
and it is what we also fail to consider when we wonder 
at the marvelous structure of an instrument such as the 
eye. At the bottom of our wondering is always this idea, 
that it would have been possible for a part only of this 
coordination to have been realized, that the complete 
realization is a kind of special favor. This favor the 
finalists consider as dispensed to them all at once, by the 
final cause; the mechanists claim to obtain it little by 
little, by the effect of natural selection; but both see 
something positive in this coordination, and consequently 
something fractionable in its cause, — something which 
admits of every possible degree of achievement. In 
reality, the cause, though more or less intense, cannot 
produce its effect except in one piece, and completely 
finished. According as it goes further and further in 
the direction of vision, it gives the simple pigmentary 
i of a lower organism, or the rudimentary eye of 
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in general, and on the example of the eye in particular, 
because we had to define our attitude toward mechanism 
on the one hand and finalism oa the other. It remains 
for UB to describe it more precisely in itself. This we 
shall now do by showing the divergent results of evolution 
not as presenting analogies, but as themsdves mutually 
complementary. 



THE DIYERGENT DIRECTIONS OF THE EVOLUTION ( 
TOHPOR, INTELLIGEKCE, INSTINCT 



The evolution movement would be a simple one, and 
we should soon have been able to determine its direc- 
tion, if life had des<rril>ed a single course, like that of a 
solid ball shot from a cannon. But it proceeds rather 
like a shell, which suddenly bursts into fragments, which 
fragments, being themselves shells, burst in their turn 
into fragments destined to burst again, and so on for a 
time incommensurably long. We perceive only what is 
nearest to us, namely, the scattered movements of the 
pulverized explosions. From them we have to go back, 
stage by stage, to the original movement. 

\Vhen a shell bursts, the particular way it breaks is 
explained both by the explosive force of the powder it 
contains and by the resistance of the metal. So of the 
way life breaks into individuals and species. It depends, 
we think, on two series of causes: the resistance life meets 
from inert matter, and the explosive force — due to an 
unstable balance of tendencies — which life bears within 
itself. 

The resl^ance of inert matter was the obstacle that 
had first to be overcome. Life seems to have succeeded 
in this by dint of humility, by making itself very small 
and very insinuating, bending to physical and chemical 
forces, consenting even to go a part of the way with them, 
like the switch that adopts for a while the direction of 
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the rail it is endeavoring to leave. Of phenomena in 

the simplest forms of life, it is hard to say whether they are 

still physical and chemical or whether they are already 

vital. Life had to enter thus into the habits of inert matter, 

in order to draw it little by little, magnetized, as it were, 

to another track. The animate forms that first appeared 

M were therefore of extreme simplicity. They were probably 

I tiny masses of scarcely differentiated protoplasm, out- 

f wardly resembling the amoeba observable to-day, but 

] possessed of the tremendous interna! push that was to 

' raise them even to the highest forms of life. That in 

virtue of this pash the first organisms sought to grow as 

much as possible, seems likeJy. But organized matter 

has a limit of expansion that is very quickly reached; 

! beyond a certain point it divides instead of growing. 
Ages of effort and prodigi&s of subtlety were probably 
necessary for hfe to get past this new obstacle. It su&- 
ceeded in inducing an increasing number of elements, 
ready to divide, to remain united. By the division of 
labor it knotted between them an indissoluble bond. The 
complex and quasi-discontinuous organism is thus made 
to function as would a continuous living mass which 

■ had simply grown bigger. 
But the real and profound causes of division were those 
which life bore within its bosom. For life is tendency, 
and the essence of a tendency is to develop in the form of a 
sheaf, creating, by its very growth, divergent directions 
among which its impetus is divided. This we obser\'e in 
^K ourselves, in the evolution of that special tendency which we 
^M call our character. Each of us, glancing back over his 
^B history, will find that his child-personality, though in- 
^H divisible, united in itself divers persons, which could re- 
^H main blended just because they were in their nascent state: 
^M this indecision, so chained with promise, is one of the 
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clrcumstaDCes are forces evolution must reckon with, 
another to claim that they are the directing causes of 
evolution. This latter theory is that of mechanism. It 
excludes absolutely the hypothesis of an original impetus, 
I mean an internal push that has carried life, by more and 
more complex forms, to higher and higher destinies. Yet 
this impetus is evident, and a mere glance at fossil species 
shows 113 that life need not have evolved at all, or might 
have evolved only in ver>' restricted limits, if it had chosen 
the alternative, much more convenient to itself, of be- 
coming anchylosed in its primitive forms. Certain Fora- 
minifera have not varied since the Silurian epoch. Un- 
moved witnesses of the innimicrable revolutions that have 
upheaved our planet, the Lingulae are to-day what they 
were at the remotest times of the paleozoic era. 

The truth is that adaptation explains the sinuosities of 
the movement of evolution, but not its general directions, 
still less the movement itself.' The road that leads to 
the town is obliged to follow the ups and downs of the hills; 
it adapts itself to the accidents of the ground; but the 
accidents of the ground are not the cause of the road, nor 
have they given it its direction. At every moment they 
furnish it with what is indispensable, namely, the soil on 
which it lies; but if we consider the whole of the road, in- 
stead of each of its parts, the accidents of the ground appear 
only as impediments or causes of delay, for the road aims 
simply at the town and would fain be a straight line. Just 
so as regards the evolution of Ufe and the circumstances 
through which it passes — with this difference, that evo- 
lution does not mark out a solitary route, that it takes 
directions without aiming at ends, and that it remains 
inventive even in its adaptations. 

■ This view at adaptAtion haa been noted by M. F. Harin in & re- 
markable article on the origin o( species, "L'Origine dea eapiow' 
(Revut Kteniiltque, Nov. 1901, p. 5S0). 
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But, if the evolution of life is something other than 
a series of adaptations to accidental circumstances, so 
also it is net the realization of a plan. A plan is given 
in advance. It is represented, or at least representable, 
before its realization. The complete execution of it 
may be put off to a distant future, or even indefinitely; 
but the idea is none the less formulable at the present 
time, in tenns actually given. U, on the contrary, evo- 
lution is a creation unceasingly renewed, it creates, as 
it goes on, not only the forms of life, but the ideas that 
will enable the intellect to understand it, the terms which 
will serve to express it. That is to say that its future 
overflows its present, and can not be sketched out therein 
in an idea. 

There is the first error of finalism. It involves another, 
yet more serious. 

If hfe realizes a plan, it ought to manifest a greater 
harmony the further it advances, just as the house shows 
better and better the idea of the architect as stone ia set 
upon stone. If, on the contrary, the unity of life is to be 
found solely in the impetiis that pushes it along the road 
of time, the harmony ia not in front, but behind. The unity 
is derived from a vis a tergo: it is ^ven at the start as an 
impulsion, not placed at the end as an attraction. In 
communicating itself, the impetus splits up more and more. 
Life, in proportion to its progress, is scattered in mani- 
festations wiiich undoubtedly owe to their common origin 
the fact that they are complementary to each other in 
certain aspects, but which are none the less mutually 
incompatible and antagonistic. So the discord between 
species will go on increasing. Indeed, we have as yet 
only indicated the essential cause of it. We have sup- 
posed, for the sake of simplicity, that each species received 
the impulsion in order to pass it on to others, and that, 



p 



ment often cause life to be diverted fr 
by the form it has just brought forth 
increasing disorder. No doubt then 
gress mean a continual advance in t 
determined by a first impulsion; but 
complished only on the two or three gr 
on which fonns ever more and more 
and more high, appear; between thea] 
of minor paths in which, on the ca 
arrests, and set-backs, are multiplied 
who begins by laying down as a princi' 
ia connected with some general plan of t 
one disappointment to another as bo< 
examine the facts; and, as he had pu 
same rank, he finds that, as the result 
accident, he must regard everything 
accident, then, an allowance must fir 
very liberal allowance. We must re 
not coherent in nature. By so doing, 
ascertain the centres around which the 
lizes. This crj-stallization itself will 
the main dir fictiona will app ^^^^m 



THE PLANT AND THE ANIMAL 



105 



the contrary, the portals of the future remain wide open. 
It is a creation that goes on for ever in virtue of an initial 
movement. This movement constitutes the unity of 
the organized world — a prolific unity, of an infinite rich- 
ness, superior to any that the intellect could dream of, 
for the intellect is only one of its aspects or products. 

But it is easier to define the method than to apply it. 
The complete interpretation of the evolution movement 
in the past, as we conceive it, would be possible only if 
the history of the development of the organized world 
were entirely known. Such is far from being the case. 
The genealogies proposed for the different species are 
generally questionable. They vary with their authors, 
with the theoretic views inspiring them, and raise dis- 
cussions to which the present state of science does not 
admit of a final settlement. But a comparison of the 
different solutions shows that the controversy bears less 
on the main lines of the movement than on matters of detail ; 
and 80, by following the main lines as closely as possible, 
we shall be sure of not going astray. Moreover, they alone 
are important to us; for we do not aim, like the naturalist, 
at finding the order of succession of different species, but 
only at defining the principal directions of their evolution. 
And not all of these directions have the same interest for 
us: what concerns us particularly is the path that leads 
to man. We shall therefore not lose sight of the fact, 
in following one direction and another, that our main 
business is to determine the relation of man to the animal 
kingdom, and the place of the animal kiyigdom itself in the 
oi;ganized world as a whole. 



To begin with the second point, let us say that no definite 
characteristic distinguishes the plant from the animal. 
Attempts to define the two kingdoms strictly have always 
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80 that ultimately the vegetable nourishes the animal. 
True, this law allows of many exceptiona among vegetables. 
We do not hesitate to class amongst vegetables the Drosera, 
the Dionaea, the Pinguicula, which are insectivorous 
plants. On the other hand, the fungi, which occupy so 
con^derable a place in the vegetable world, feed like ani- 
mals: whether they are fennents, saprophytes or parasites, 
it is to already formed organic substances that they owe 
their nourishment. It is therefore impossible to draw from 
this difference any static definition such as would auto- 
matically settle in any particular case the question whether 
we arc deahug with a plant or an animal. But the difference 
may pro\"ide the beginning of a dynamic definition of the 
two kingdoms, in that it marks the two divergent di- 
rectioas in which vegetables and animals have taken their 
course. It is a remarkable fact that the fungi, which 
nature has spread all over the earth in such extraordinary 
profusion, have not been able to evolve. Organically 
they do not rise above tissues which, in the higher vegetables, 
^H are formed in the embryonic sac of the ovary, and precede 
^H the germinative development of the new individual.' 
^H They might be called the abortive children of the vege- 
^H table world. Their different species are like so many blind 
^H alleys, as if, by renouncing the mode of alimentation custom- 
^H ary amongst vegetables, they had been brought to a stand- 
^H still on the highway of vegetable evolution. As to the 
^H Drosera, the Dionaea, and insectivorous plants in general, 
^H they are fed by their roots, hke other plants; they too fix, 
^H by their green parts, the carbon of the carbonic acid in the 
^H atmosphere. Their faculty of capturing, absorbing and 
^H digesting insects must have arisen late, in quite exceptional 
^H cases where the soil was too poor to furnish sufficient nour- 
^H ishment. In a general way, then, if we attach less im- 

^^B ' De SuportB and Marion, L'EcolnHon dee cryptogames, 1881, p. 37. 
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sectivorous plants, auch as the Drosera and the Dionaea, 
to seize their prey. The leaf-movements of the acacia, 
the sensitive plant, etc., are well known. Moreover, 
the circulation of the vegetable protoplasm within its 
sheath bears witness to its relationship to the protoplasm 
of animals, whilst in a large number of animal apeciea 
(generally parasites) phenomena of fixation, analogous 
to those of vegetables, can be observed.' Here, again, 
it would be a mistake to claim that fixity and mobility 
are the two characters which enable us to decide, by simple 
inspection alone, whether we have before us a plant or an 
animal. But fixity, in the animal, generally seems like 
a torpor into which the species has fallen, a refusal to 
evolve further in a certain direction; it is closely akin to 
parasitism and is accompanied by features that recall 
those of vegetable life. On the other hand, the move- 
ments of vegetables have neither the frequency nor the 
variety of those of animals. Generally, they involve only 
part of the organism and scarcely ever extend to the whole. 
In the exceptional cases in which a vague spontaneity 
appears in vegetables, it is as if we beheld the accidental 
awakening of an activity normally asleep. In short, 
although both mobility and fixity exist in the vegetable 
as in the animal world, the balance is clearly in favor of 
fixity in the one case and of mobility in the other. These 
two opposite tendencies are so plainly directive of the two 
evolutions that the two kingdoms might almost be defined 
by them. But fixity and mobility, again, are only supcr- 

Ificial signs of tendencies that are still deeper. 
Between mobility and consciousness there is an obvious 
relationship. No doubt, the consciousness of the higher 
organisms seems bound up with certain cerebral arrange- 
> On fixation sod paraHttiain in general, aee the work of Houukf, 
laf ------ - - 
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both it may be infinitesimaUy, is a reaction simply unde- 
cided, and therefore vaguely conscious. This amounts 
to saying that the humblest organism is conscious in pro- 
portion to its power to move freely. Is consciousness 
here, in relation to movement, the effect or the cause? 
In one sense it is the cause, since it has to direct loco- 
motion. But in another sense it is the effect, for it is 
the motor activity that maintains it, and, once this activity 
disappears, consciousness dies away or rather falls asleep. 
In crustaceans such aa the rhizoccphala, which must 
formerly have shown a more differentiated structure, 
fixity and parasitism accompany the degeneration and 
almost complete disappearance of the nervous system. 
Since, in such a case, the progress of organization must 
have localized all the conscious activity in nervous centres, 
we may conjecture that consciousness is even weaker in 
animals of this kind than in organisms much less differen- 
tiated, which have never had nervous centres but have 
remained mobile. 

How then could the plant, which is fixed in the earth 
and finds its food on the spot, have developed in the di- 
rection of conscious activity? The membrane of cellulose, 
in which the protoplasm wraps itself up, not only prevents 
the simplest vegetable organism from moving, but screens 
it also, in some measure, from those outer stimuU which 
act on the sensibihty of the animal as irritants and prevent 
it from going to sleep.' The plant is therefore unconscious. 
Here again, however, we must beware of radical distinctions. 
"Unconscious" and "conscious" are not two labels which 
can be mechanically fastened, the one on every vegetable 
cell, the other on all aniinals. While consciousness sleeps 
in the animal which has degenerated into a motionless 
parasite, it probably awakens m the vegetable that has 
' Cope, op. at. p. 76, 
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mobility and consciousness of the vegetable cell are not 
so sound asleep that they cannot rouse themselves when 
circumstances permit or demand it ; and, on the other hand, 
the evolution of the animal kingdom has always been re- 
tarded, or stopped, or dragged back, by the tendency it 
has kept toward the vegetative life. However full, how- 
ever overflowing the activity of an animal species may 
appear, torpor and unconsciousness are always lying in 
wait for it. It keeps up its r61e only by effort, at the 
price of fatigue. Along the route on which the animal 
has evolved, there have been numberless shortcomings 
and cases of decay, generally associated with parasitic 
habits; they are so many shuntings on to the vegetative 
life. Thus, everything bears out the belief that vegetable 
and animal are descended from a common ancestor which 
united the tendencies of both in a rudimentary state. 

But the two tendencies mutually implied in this rudi- 
mentary form became dissociated as they grew. Hence 
the world of plants with its fixity and insensibility, hence 
the animals with their mobility and consciousness. There 
is no need, in order to explain this dividing into two, to 
bring in any mysterious force. It is enough to point out 
that the living being leans naturally toward what is most 
convenient to it, and that vegetables and animals have 
chosen two different kinds of convenience in the way of 
procuring the carbon and nitrogen they need. Vegetables 
continually and mechanically draw these elements from an 
environment that continually provides it. Animals, by 
action that is discontinuous, concentrated in certain 
moments, and conscious, go to find these bodies in organ- 
isms that have already fixed them. They are two different 
ways of being industrious, or perhaps we may prefer to 
say, of being idle. For this very reason we doubt whether 
nervous elements, however rudimentary, will ever be found 
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by our senses and instruments of measurement, our ex- 
perience and science. All that the effort can do, then, is 
to make the beat of a pre-existing energy which it finds 
at its disposal. Now, it finds only one way of succeed- 
ing in this, namely, to secure such an accumulation of 
potential energy from matter, that it can get, at any 
moment, the amount of woi-k it needs for its action, simply 
by pulling a trigger. The effort itself possesses only 
that power of releasing. But the work of releasing, 
although always the same and always smaller than any 
given quantity, will be the more effective the heavier 
the weight it makes fall and the greater the heighl^— or, 
in other word.s, the greater the sum of potential energy 
accumulated and disposable. As a matter of fact, the 
principal source of energy usable on the surface of our 
planet is the sun. So the problem was this; to obtain 
from the sun that it should partially and provisionally 
suspend, here and there, on the siirface of the earth, its 
continual outpour of usable energy, and store a certain 
quantity of it, in the form of unused energy, in appropriate 
reservoirs, whence it could be drawn at the desired moment, 
at the desired spot, in the desired direction. The sub- 
stances forming the food of animals are just such reservoirs. 
Made of very complex molecules holding a considerable 
amount of chemical energy in the potential state, they are 
like explosives which only need a spark to set free the energy 
stored within them. Now, it is probable that life tended 
at the beginning to compass at one and the same time both 
the manufacture of the explosive and the explosion by 
which it is utilized. In this case, the same organism that 
had directly stored the energy of the solar radiation 
would have expended it in fi-ce movements in space. 
And for that reason we must presume that the first living 
beings sought on the one hand to accumulate, withoiit 
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say that the plant must have been greatly benefited, in 
its turn, by a new division, analogous to that between 
plants and animals. While the primitive vegetable 
cell had to fix by itself both its carbon and its nitrogen, 
it became able almost to give up the second of these two 
functions as soon as microscopic vegetables came fonvard 
which leaned in this direction exclusively, and even special- 
ized diversely in this still complicated business. The 
microbes that fix the nitrogen of the air and those which 
convert the ammoniacal compounds into nitrous ones, 
and these again into nitrates, have, by the same splitting 
up of a tendency primitively one, rendered to the whole 
vegetable world the same kind of service as the vegetables 
in general have rendered to animals. If a special kingdom 
were to be made for these microscopic vegetables, it might 
be said that in the microbes of the soil, the vegetables 
and the animals, we have before us the analysis, carried 
out by the matter that life found at its disposal on our 
planet, of all that hfe contained, at the outset, in a state 
of reciprocal implication. Is this, properly speaking, a 
"division of labor"? These words do not give the exact 
idea of evolution, such as we conceive it. Wherever there 
is division of labor, there is associaiion and also convergence 
of effort. Now, the evolution we arc speaking of is never 
achieved by means of association, but by dissociation; it 
never tends toward convergence, but toward divergejice of 
efforts. The hai-mony between terms that are mutually 
complementary in certain points is not, in our opinion, 
produced, in course of progress, by a reciprocal adapta- 
tion; on the contrary, it is complete only at the start. 
It arises from an original identity, from the fact that the 
evolutionary' process, splaying out like a sheaf, sunders, 
in proportion to their simultaneous growth, terms which 
at first completed each other so well that they coalesced. 
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(^inguished from the animal by fixity and insensibility, 
movement and consciousness sleep in it as recollections 
which may waken. But, beside these normally sleeping 
recollections, there are others awake and active, just thos^ 
namely, whose activity does not obstruct the development 
of the elementary tendency itself. We may then formulate 
this la.w: When a tendency splits up in the course of its 
developmerU, each of the special tendencies which thus arise 
tries to preserve and develop everything in the primitive 
tendency that is not incompcUible with the work for which 
it is specialized. This explains precisely the fact we 
dwelt on in the preceding chapter, viz., the formation 
of identical complex mechanisms on independent lines 
of evolution. Certain deep-seated analogies between 
the anima.1 and the vegetable have probably no other 
cause; sexual generation is perhaps only a luxury for 
the plant, but to the animal it was a necessity, and the 
plant must have been driven to it by the same impetus 
which impelled the animal thereto, a primitive, original 
impetus, anterior to the separation of the two kingdoms. 
The same may be said of the tendency of the vegetable 
towards a growing complexity. This tendency is essential 
to the animal kingdom, ever tormented by the need of 
more and more extended and effective action. But the 
vegetable, condenuieil to fixity and insensibility, exhibits 
the same tendency only because it received at the outset 
the same impulsion. Recent experiments show that it 
varies at random when the period of "mutation" arrives; 
whereas the animal must have evolved, we believe, in 
much more definite directions. But we will not dwell 
further on this original doubling of the modes of life. Let 
us come to the evolution of animals, in which we are more 
particularly interested. 
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is, indeed, extremely complex. In the first place it serves 
to repair tissues, then it provides the animal with the 
heat necessary to render it as independent as possible 
of changes in external temperature. Thus it preserves, 
supports, and maintains the organism in which the nervous 
system is set and on which the nervous elements have to 
live. But these nervous elements would have no reason 
for existence if the organism did not pass to them, and 
especially to the musoles they control, a certain energy 
to expend; and it may even be conjectured that there, 
in the main, is the essential and ultimate destination of 
food. This does not mean that the greater part of the food 
is used in this work. A state may have to make enormous 
expenditure to secure the return of taxes, and the sum 
which it will have to dispose of, after deducting the cost 
of collection, will perhaps be very small: that sum is, 
none the less, the reason for the tax and for all that has 
been spent to obtain its return. So it is with the energy 
which the animal demands of its food. 

Many facts seem to indicate that the nervous and mus- 
cular elements stand in this relation towards the rest of 
the organism. Glance first at the distribution of ali- 
mentary substances among the different elements of the 
living body. These substances fall into two classes, one 
the quaternary or albuminoid, the other the ternary, 
including the carbohydrates and the fats. The albumi- 
noids are properly plastic, destined to repair the tissues — 
although, owing to the carbon they contain, they are 
capable of providing energy on occasion. But the function 
of supplying energy has devolved more particularly on 
the second class of substances: these, being deposited 

I in the cell rather than forming part of its substance, 
convey to it, in the fonn of chemical jxttential, an ex- 
pansive energy ttiat may be directly converted into ^ther 
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movement or heat. In short, the chief function of thai 
albuminoids is to repair the machine, while the function 
of the other class of substances is to supply power. It 
is natural that the albuminoids should have no specially 
allotted destination, since every part of the machine has 
to be maintained. But not so with the other aubrtanceB. 
The carbohydrates are distributed very unequally, and 
this inequality of distribution seems to us in the highest 
degree instructive. 

Conveyed by the arterial blood in the form of glucose, 
these substances are deposited, in the form of glycogen, 
in the different cells forming the tissues. We know that 
one of the principal functions of the liver is to maintain 
at a constant level the quantity of glucose held by the 
blood, by means of the reserves of glycogen secreted by the 
hepatic cells. Now, in this circulation of glucose and 
accumulation of glycogen, it is easy to see that the effect 
is as if the whole effort of the organism were directed 
towards providing with potential energy the elements of 
both the muscular and the nervous tissues. The organ- 
ism proceeds differently in the two cases, but it arrives 
at the same result. In the first case, it provides the muscle- 
cell with a large reserve deposited in advance: the quantity 
of glycogen contained in the muscles is, indeed, enormous 
in comparison with what is found in the other tissues. 
In the nervous tissue, on the contrary, the reserve is 
small (the nervous elements, whose function is merely 
to liberate the potential energy stored in the muscle, never 
have to furnish much work at one time) ; but the remark- 
able thing is that this reserve is restored by the blood at 
the very moment that it is expended, so that the nerve 
is instantly recharged with potential energy. Muscular 
tissue and nervous ti.ssue are, therefore, both privileged, 
the one in that it is stocked with a large reserve of energy, 
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the other in that it is always served at the instant it is in 
need and to the exact extent of its requirements. 

More particularly, it is from the sensori-motor system 
that the call for glycogen, the potential energy, comes, 
as if the rest of the organism were simply there in order 
to transmit force to the nervous system and to the muscles 
which the nerves control. True, when we thinlc of the 
part played by the nervous system (even the sensori- 
motor system) as regulator of the organic life, it may well 
be asked whether, in this exchange of good offices between 
it and the rest of the body, the ner\'ous system is indeed 
a master that the body serves. But we sliall already in- 
cline to this hypothesis when we consider, even in the 
static state only, the distribution of potential energy 
among the tissues; and we shall be entirely convinced of It 
when we reflect upon the conditions in which the energy 
is expended and restored. For suppose the sensori- 
motor system is a system like the others, of the same rank 
as the others. Borne by the whole of the organism, it will 
wait until an excess of chemical potential is suppUed 
to it before it perfomia any work. In other words, it 
is the production of glycogen which will regulate the 
consmnption by the nerves and muscles. On the con- 
trary, if the sensori-motor system is the actual master, 
the duration and extent of its action will be independent, 
to a certain extent at least, of the reserve of glycogen that 
it holds, and even of that contained in the whole of the 
organism. It will perform work, and the other tissues 
will have to arrange as they can to supply it with potential 
energy. Now, this is precisely what does take place, as is 
shown in particular by the experiments of Morat and Du- 
fourt.' Wliile the glycogenic function of the liver depends 
OB the action of the excitory nerves which control it, the 
' Arckieei de phj/aiologie, 1892. 
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raiergy to convert into locomotive movement.' It is 
true that the more the nervous function Ls perfected, the 
more mu3t the functions required to maintain it develop, and 
the more exacting, consequently, they become for them- 
As the nervous activity has emerged from the 
protoplasmic mass in which it was almost drowned, it 
has had to summon around itself activities of all kinds for 
its support. These could only be developed on other 
activities, which again implied others, and so on indefinitely. 
Thus it is that the complexity of functioning of the higher 
organisms goes on to infinity. The study of one of these 
organisms therefore takes us round in a circle, as if every- 
thing was a means to everything else. But the circle 
centre, none the less, and that is the sj-stem of nervous 
elements stretching between the sensory organs and the 
motor apparatus. 

We will not dwell here on a point we have treated at 
length in a former work. Let us merely recall that the 
progress of the nervous system has been effected both 
in the direction of a more precise adaptation of movements 
and in that of a greater latitude left to the li\Tng being 
to choose between them. These two tendencies may 
appear antagonistic, and indeed they are so; but a nervous 
chain, even in its most rudimentary form, successfully 
reconciles them. On the one hand, it marks a weJi-de- 

said: "The nervous Bystem is, at bottom, the whole animal; 
the other ByHtems are there only to serve it." {"Sur un nouveau 
rapprochement fk £tabUr entre les classes qui composent le regne ani- 
' Arch, dii Musium d'hutoire nalureUrt, Paris, 1812. pp. 73-84.) 
lurae. it would be neceaaary to apply a great many restrictiona 
I to this formula — tor example, to allow for the eases of degradation 
and retrogression in which the nervoua system passes into the back- 
ground. And, moreover, with the nervous system must be included 
the sensorial apparatus an the one band and the motor on the other, 
between whichit acl«as intennodiary. CS. Foster, art. " Phj'siology," 
■ bt the Encydopacdia Britannica, Edinburgh, 1S85, p. 17. 
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the whole of the living world as a construction, and a 
construction analogous to a human work. All the pieces 
have been arranged with a view to the best possible func- 
tioning of the machine. Each species has its reason for 
existence, its part to play, its allotted place; and all join 
together, as it were, in a musical concert, wherein the 
seeming discords are really meant to bring out a funda- 
mental harmony. In short, all goes on in nature as in 
the works of human genius, where, though the result 
may be trifling, there is at least perfect adequacy between 
the object made and the work of making it. 

Nothing of the kind in the evolution of life. There, 
the disproportion is striking between the work and the 
result. From the bottom to the top of the organized 
world we do indeed find one great effort; but most often 
this effort turns short, sometimes paralyzed by contrary 
forces, sometimes diverted from what it should do by 
what it does, absorbed by the fonn it is engaged in tak- 
ing, hypnotized by it as by a mirror. Even in its most 
perfect works, though it seems to have triumphed over 
external resistances and ako over its own, it is at the 
mercy of the materiality which it has had to assume. 
It is what each of us may experience in himself. Our 
freedom, in the very movements by which it is affirmed, 
creates the growing habits that will stifle it if it fails to 
renew itself by a constant effort: it is dogged by automa- 
tism. The moat Uving thought becomes frigid in the for- 
mula that expresses it. The word turns against the 
idea. 

The letter kills the spirit. And our most ardent enthusi- 
asm, as soon as it is externalized into action, is so naturally 
congealed into the cold calculation of interest or vanity, 
the one takes so easily the shape of the other, that we 
might confuse them together, doubt our own sincerity, 
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deny goodness and love, if we did not know that the dead 
retain for a time the features of the hving. 

The profound cause of this discordance lies in an i> 
remediable difference of rhythm. Life in general is mo- 
bihty itself; particular manifestations of hfe accept this 
mobility reluctantly, and constantly lag behind. It is 
always going ahead ; they want to mark time. Evolution 
in general would fain go on in a straight bne; each special 
evolution is a kind of circle. Like eddies of dust raised 
by the wind bs it passes, the living turn upon themselves, 
bonie up by the great blast of life. They are therefore 
relatively stable, and counterfeit immobility so well 
that we treat each of them as a thing rather than as a 
progress, forgetting that the very permanence of thar 
form is only the outline of a movement. At times, how- 
ever, in a fleeting vision, the invisible breath that bears 
them is materialized before our eyes. We have this 
sudden illumination before certain forms of maternal 
love, so striking, and in most animals so touching, ob- 
servable even in the solicitude of the plant for its seed. 
This love, in which some have seen the great mystery 
of life, may possibly deliver us life's secret. It shows us 
each generation leaning over the generation that shall 
follow. It allows us a ghmpse of the fact that the hving 
being is above all a thorougiifare, and that the essence of 
life is in the movement by which life is transmitted. 

This contrast between life in general, and the forms 
in which it is manifested, has everywhere the same char- 
acter. It might be said that life tends toward the ut- 
most possible action, but that each species prefers to 
contribute the slightest possible effort. Regarded in what 
constitutes its true essence, namely, as a transition from 
species to species, life is a continually growing action. 
But each of the species, through which life passes, aims 
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only at its own convenience. It goes for that which 
demands the least labor. Absorbed in the form it is 
about to take, it falls into a partial sleep, in which it 
ignores almost all the rest of hfe; it fashions itself so 
as to take the greatest possible advantage of its immediate 
environment with the least possible trouble. Accord- 
ingly, the act by which life goes forward to the creation 
of a new form, and the act by which thi.s form is shaped, 
are two different and often antagonistic movements. 
The first is continuous with the second, but cannot con- 
tinue in it without being drawn aside from its direction, 
aa would happen to a man leaping, if, in order to clear 
the obstacle, he had to turn his eyes from it and look at 
himself all the while. 

Living forms are, by their very definition, forms that 
are able to live. In whatever way the adaptation of the 
organism to its circumstances is explained, it has necessa- 
rily been sufficient, since the species has subsisted. In 
this sense, each of the successive species that paleon- 
tology and zoology describes was a svccess carried off by 
life. But we get a very different impression when we 
refer each species to the movement that has left it behind 
on its way, instead of to the conditions into which it has 
been set. Often this movement has turned aside; very 
often, too, it has stopped short; what was to have been 
a thoroughfare has become a terminus. From this new 
point of view, failure seems the rule, success exceptional 
and always impeifect. We shall see that, of the four 
main directions along which animal life bent its course, 
two have led to blind alleys, and, in the other two, the 
effort has generally been out of proportion to the result. 

Documents are lacking to reconstruct this history in 
detail, but we can make out its main Unes. We have 
already said that ammals and vegetables must have 
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separated soon from their common stock, the vegetable 
falling asleep in immobility, the animal, on the con- 
trary, becoming more and more awake and marching on 
to the conquest of a ne^^'ous system. Probably the effort 
of the animal kingdom resulted in creating organisms 
still very simple, but endowed with a certain freedom 
of action, and, above all, with a shape so undecided that 
it could lend itself to any future determination. These 
animals may have resembled some of our womia, but 
with this difference, however, that the wonns living to- 
day, to which they could be compared, are but the empty 
and fixed examples of infinitely plastic forms, pregnant 
with an unlimited future, the common stock of the echino* 
derms, molluscs, arthropoda, and vertebrates. 

One danger lay in wait for them, one obstacle which 
might have stopped the soaring course of animal life. 
There is one peculiarity with which we cannot help 
being struck when glancing over the fauna ot primitive 
times, namely, the imprisonment of the animal in a more 
or less solid sheath, which must have obstructed and 
often even paralyzed its movements. The molluscs 
of that time had a shell more universally than those of 
to-day. The arthropods in general were provided with a 
carapace; most of them were crustaceans. The more 
ancient fishes had a bony sheath of extreme hardness.' 
The explanation of this general fact should be sought, 
we believe, in a tendency of soft organisms to defend 
themselves against one another by making themselves, 
as far as possible, undevourable. Each species, in the act 
by which it comes into being, trends towards that which 
is most expedient. Just as aniong primitive organisms 
there were some that turned towards animal life by re- 

> See, on these dilTerent pointn, the n'ork of Gaudry, Eitai dt paUon- 
tologit phihBophupte, Paris, 1890, pp. 14-10 und 78-79. 
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fusing to manufacture organic out of inorganic material 
and taking organic substances ready made from organ- 
isms that had turned toward the vegetative life, so, among 
the animal species themselves, many contrived to live 
at the expense of other animals. For an organism that is 
animal, that is to say mobile, can avail itself of its mobility 
to go in search of defenseless animals, and feed on them 
quite as well as on vegetables. So, the more species be- 
came mobile, the more they became voracious and danger- 
ous to one another. Hence a sudden arrest of tlie entire 
animal world in its progress towards higher and higher 
mobility; for the hard and calcareous skin of the echino- 
derm, the shell of the mollusc, the carapace of the crustacean 
and the ganoid breast-plate of the ancient fishes probably 
all originated in a common effort of the animal species 
to protect themselves against hostile speci&s. But this 
breast-plate, behind which the animal took shelter, 
constrained it in its movements and sometimes fixed 
it in one place. If the vegetable renounced consciousness 
in wrapping itself in a cellulose membrane, the animal 
that shut itself up in a citadel or in armor condemned 
itself to a partial slumber. In this torpor the echinoderms 
and even the molluscs live to-day. Probably arthropods 
and vertebrates were threatened with it too. They escaped, 
however, and to this fortunate circumstance is due the 
expansion of the highest forms of life. 

In two directions, in fact, we see the impulse of life 
to movement getting the upper hand again. The fishes 
exchanged their ganoid breast-plate for scales. Long 
before that, the insects had appeared, also di.''encumbered 
of the breast-plate that had protected their ancestors. 
Both supplemented the insufficiency of their protective 
covering by an agility that enabled them to escape their 
enemies, and also to assume the offensive, to choose the 
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place and the moment of encounter. We see a progresB 
of the same kind in the evolution of human armaments. 
The first impulse is to seek shelter; the second, which is 
the better, is to become as supple as possible for flight and 
above all for attack — attack being the most effective 
means of defense. So the heavy hoplite was supplanted 
by the legionary; the knight, clad in armor, had to give 
place to the light free-moving infantryman; and in a 
general way, in the evolution of life, just as in the evo- 
lution of human societies and of individual destinies, the 
greatest successes have been for those who have accepted 
the heaviest risks. 

Evidently, then, it was to the animal's interest to 
make itself more mobile. As we said when speaking 
of adaptation in general, any transformation of a species 
can be explained by its own particular interest. This 
will give the immediate cause of the variation, but often 
only the most superficial cause. The profound cause is 
the impulse which thrust life into the world, which made 
it divide into vegetables and animals, which shunted the 
animal on to suppleness of form, and which, at a certain 
moment, in the animal kingdom threatened with torpor, 
secured that, on some points at least, it should rouse itself 
up and move forward. 

On the two paths along which the vertebratea and 
arthropods have separately evolved, development (apart 
from retrogressions connected with parasitism or any 
other cause) has consisted above all in the progress of 
the sensori-motor nervous system. Mobihty and sup- 
plenej« were sought for, and also — through many experi- 
mental attempts, and not without a tendency to excess 
of substance and brute force at the start — variety of move- 
ments. But this quest itself took place in divergent 
directions. A glance at the nervous system of the arthro- 
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pods and that of the vertebrates shows us the difference. 
In the arthropods, the body is fonned of a series more or 
less long of rings set together; motor activity is thus 
distributed amongst a varying — sometimes a considerable 
—number of appendages, each of which has its special 
function, la the vertebrates, activity is concentrated 
in two pairs of members only, and these organs perform 
functions which depend much less strictly on their form.' 
The independence becomes complete in man, whose hand 
is capable of any kind of work. 

That, at least, is what we see. But behind what is 
seen there is what may be surmised — two powers, im- 
manent in life and originally intermingled, which were 
bound to part company in course of growth. 

To define these powers, we must coiLsider, in the evo- 
lution both of the arthropods and the vertebrates, the 
species which mark the culminating point of each. How 
is this point to be determined? Here again, to aim at 
geometrical precision will lead us astray. There is no 
single simple sign by which we can recognize that one 
species is more advanced than another on the same line 
of evolution. There are manifold characters, that must 
be compared and weigheil in each particular case, in order 
to ascertain to what extent they are essential or acci- 
dental and how far they must be taken into account. 

It is unfjuostionable, for example, that success is the 
most general criterion of superiority, the two terms being, 
up to a certain point, synonymous. By success must be 
understood, so far as the living being is concerned, an 
aptitude to develop in the most diverse environments, 

■ through the greatest possible variety of obstacles, so as to 

■ cover the wide,st possible extent of ground. A species 

H • See, on ttuH subject, Shaler, The Individml, New York, 1900, pp. 
B 118-125. 
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which claims the entire earth for ita domain is truly a 
dominating and consequently superior species. Such 
is the human species, which represents the culminating 
point of the evolution of the vertebrates. But such also 
arc, in the series of the articulate, the insects and in partic- 
ular certain hynienoptera. It has been said of the ants 
that, as man is lord of the soil, they are lords of the sub-soil. 

On the other hand, a group of species that has appeared 
late may be a group of degenerates; but, for that, some 
special cause of retrogression must have intervened. 
By right, this group should be superior to the group from 
which it is derived, since it would correspond to a more 
advanced stage of evolution. Now man is probably 
the latest comer of the vertebrates;' and in the insect 
series no species is later than the hymenoptcra, unless 
it be the lepidoptera, which are probably degenerates, 
living parasitically on flowering plants. 

So, by different ways, we are led to the same conclusion. 
The evolution of the arthropods reaches its culminating 
point in the insect, and in particular in the hymenoptera, 
as that of the vertebrates in man. Now, since instinct 
is nowhere so developed as in the insect world, and in no 
group of insects so marvelously as in the hynienoptera, it 
may be said that the whole evolution of the animal king- 
dom, apart from retrogressions towards vegetative life, 
has taken place on two divergent paths, one of which led 
to instinct and the other to intelligence. 

' This point is disputed by M. lien* Quiiiton, who regaidH the txt- 
nivorous and ruminant mammBlB, as veil as certain birds, as aubao- 
queat to man (U. (imaton, L'Eaudemermiiieu orgartique, Paris, 1004, 
p. 435). We laaj say here that our general conclusions, although 
very difTerent from M. Quintan's, are not irreconcilable with Ibem; 
for if evolution has really been such as we repreaeot it, the vertebrate! 
must have made an effort to maintain themEeivea in the most favor- 
able conditions of activity— the very conditions, indeed, which Ufa 
had chosen in the beginning. 
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Vegetative torpor, instinct, and intelligence — these, 
then, are the elements that coincided in the vital impulsion 
common to plants and animals, and which, in the course 
of a development in which they were made manifest in 
the most unforeseen forms, have been dissociated by the 
very fact of their growth. The cardinal error whicli. from 
Aristotle onieards, has viliaied most of ike philosophies of 
nature, is to see in vegetative, instinctit^ and ralional life, 
three successive degrees of the development of one and the 
same tendency, whereas they are three divergerU directions 
of an activity thai has splU up as it grew. The difference 
between them is not a difference of intensity, nor, more 
generally, of degree, but of kind. 

It is important to investigate this point. We have 
seen in the ';ase of vegetable and animal life how they 
are at once mutually complementary and mutually an- 
tagonistic. Now we must show that intelligence and 
instinct also are opposite and complementary. But 
let U9 first explain why we arc generally led to regard 
them as activities of which one is superior to the other 
and based upon it, whereas in reality they are not things 
of the same order: they have not succeeded one another, 
nor can we assign to them different grades. 

It is because intelligence and mstinct, having origin- 
ally been interpenetmting, retain something of their 
common origin. Neither is ever found in a pure state. 
We said that in the plant the consciousness and mobility 
of the animal, which he dormant, can be awakened; and 
that the animal lives under the constant menace of being 
drawn aside to the vegetative life. The two tendencies 
—that of the plant and that of the animal — were so thor- 
oughly interpenetrating, to begin with, that there has 
never been a complete severance between them: they 
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h&unt each other continually; everj-where we find them J 
mingled; it is the proportion that differs. So with in- 
telligence and instinct. There is no intelligence in which ] 
some traces of instinct are not to be discovered, mora J 
especially no instinct that is not surrounded with 
fringe of intelligence. It is this fringe of intelligence ' 
that has been the cause of so many misunderstandings. 
From the fact that instinct is always more or less in- 
telligent, it has been concluded that instinct and intelligence 
are things of the same kind, that there is only a difference 
of complexity or perfection between them, and, above all, 
that one of the two is expressible in terms of the other. 
In reality, they accompany each other only because they 
are complementary, and they are complementary only 
because they are different, what is instinctive in instinct 
being opposite to what is intelligent in intelligence. 

We are bound to dwell on this point. It is one of the 
utmost importance. 

Let us say at the outset that the distinctions we are 
going to make will be too sharply drawn, just, because we 
wish to define in instinct what is iastinctive, and in intelli- 
gence what is intelligent, whereas all concrete instinct is 
mingled with intelligence, as all real intelligence is pene- 
trated by instinct. Moreover, neither intelligence nor 
instinct lends itself to rigid definition: they are tendencies, 
and not things. Also, it must not be forgotten that in the 
present chapter we are considering intelligence and instinct 
as going out of life which deposits them along its course. 
Now the life manifested by an organism is, in our view, 
a certain effort to obtain certain things from the material 
world. No wonder, therefore, if it is the diversity of this 
effort that strikes us in instinct and intelligence, and it 
we see in these two modes of psychical activity, above 
all else, two different methods of action on inert matter. 
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This rather narrow view of them has the advantage of 
giving us an objective means of distinguishing them. In 
return, however, it gives us, of intelligence in general 
and of instinct in general, only the mean position above and 
below which both constantly oscillate. For that reason 
the reader must expect to see in what follows only a dia- 
grammatic drawing, in which the respective outlines 
of intelligence and instinct are sharper than they should 
be, and in which the shading-oEf which comes from the 
indecision of each and from their reciprocal encroachment 
on one another is neglected. In a matter so obscure, 
we cannot strive too hard for clearness. It will always be 
easy afterwards to soften the outlines and to correct what 
is too gepraetrical in the drawing — in short, to replace 
the rigidity of a diagram by the suppleness of life. 

To what date is it agreed to ascribe the appearance 
of man on the earth? To the period when the first 
weapons, the first tools, were made. The memorable 
quarrel over the discovery of Boucher de Perthes in the 
quarry of Moulin-Quignon is not forgotten. The question 
was whether real hatchets had been found or merely 
bits of flint accidentally broken. But that, supposing 
they were hatchets, we were indeed in the presence of 
intelligence, and more particularly of human intelligence, 
no one doubted for an instant. Now let us open a col- 
lection of anecdotes on the intelligence of animals: we 
shall see that besides many acts explicable by imitation 
or by the automatic association of images, there are some 
that we do not hesitate to call intelligent: foremost among 
them are those that bear witness to some idea of manu- 
facture, whether the animal life succeeds in fashioning a 
crude instrument or uses for its profit an object made by 
man. The animals that rank immediately after man in 
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the matter of intelligence, the ajw-s and elephants, araj 
those that can use an artificial instrument occasionally. 
Below, but not very far from them, come those that. 
recognize a constructed object: for example, the fox, which 
knows quite well that a trap is a trap. No doubt, there is 
intelHgence wherever there is inference; but inference, 
which consists in an inflection of past experience in the 
direction of present experience, is already a beginning 
of invention. Invention becomes complete when it is 
materialized in a manufactured instrument. Towards 
that achievement the intelligence of animals tends as 
towards an ideal. And though, ordinarily, it does not 
yet succeed in fashioning artificial objects and in making 
use of them, it is preparing for this by the very variatlona 
which it perfonns on the instincts furnished by nature. 
As regards human intelligence, it has not been sufficiently 
noted that mechanical invention has been from the firat 
its essential feature, that even to-day our social life gravi- 
tates around the manufacture and use of artificial instru- 
ments, that the inventions which strew the road of progress 
have also traced its direction. This we hardly reahze, 
because it takes us longer to change ourselves than to 
change our tools. Our individual and even social habits 
survive a good while the circumstances for which they were 
made, so that the ultimate effects of an invention are not 
observed until its novelty is already out of sight. A 
century has elapsed since the invention of the steam- 
engine, and we are only just beginning to feel the depths 
of the shock it gave us. But the revolution it has effected 
in industry has nevertheless upset human relations aU 
together. New ideas are arising, new feelings are on the 
way to Hower. In thousands of years, when, seen from' 
the distance, only the broad lines of the present age wil 
Htill be visible, our wars and our revolutions will count & 
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little, even supposing they are remembered at all ; but the 
steam-engine, and the procession of inventions of every 
kind that accompanied it, will perhaps be spoken of as we 
speak of the bronze or of the chipped stone of pre-historic 
times: it will serve to define an age.' If we could rid our- 
selves of all pride, if, to define our species, we kept strictly 
to what the historic and the prehistoric periods show us 
to be the constant characteristic of man and of intelli- 
gence, we should say not Honio sapiens, but Homo faber. 
In short, intelligence, considered in what seems to be ils 
original feature, is Ihe faculty of manufacturiTU) artificial 
objects, especially tools to make tools, and of indefinitely 
varying the tnanufactare. 

Now, does an unintelligent animal also possess tools 
or machines? Yes, certainly, but here the instrument 
forms a part of the body that uses it; and, correspond- 
ing to this instrument, there is an instinct that knows how 
to use it. True, it cannot be maintained that all instincts 
consist in a natural ability to use an inborn mechanism. 
Such a definition would not apply to the instincts which 
Romanes called "secondary"; and more than one "pri- 
mary" instinct would not come under it. But this defi- 
nition, like that which we have provisionally given of 
intelligence, determines at least the ideal limit toward 
which the very numerous forms of instinct are travehng. 
Indeed, it has often been pointed out that most instincts 
are only the continuance, or rather the consummation, 
of the work of organization itself. Where does the activity 
of instinct begin? and where does that of nature end? We 
cannot tell. In the metamorphoses of the larva into the 
nymph and into the perfect insect, metamorphoses that 

> M. Paul Lacombe has kid great stress on the Iniportant influence 
that great iuventions have exercised on the evolution of humanity (P. 
liBcumbe, De t'kiatoire canaidirfe eomme teienee, Furis, 1804. See, in 

particular, pp. 108-247). 
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often require appropriate action and a kind of initiative 
on the part of the larva, there is no sharp line of demarca- 
tion between the instinct of the animal and the organizing 
work of living matter. We may say, as we will, either that 
instinct organizes the instruments it is about to use, or 
that the process of organization is continued in the instinct 
that has to use the organ. The most marvelous instincts 
of the insect do nothing but develop its special structure 
into movements: indeed, where social life divides the 
labor among different individuals, and thus allots them 
different instincts, a corresponding difference of structure 
is observed: the polymorjjhisra of ants, bees, wasps and 
certain pseudoneuroptera is well known. Thus, if we 
consider only those typical cases in which the complete 
triumph of intelligence and of instinct is seen, we find 
this essential difference between them: instinct perfected 
is a faculty of using and even of constructing organized 
instruments; intelligence perfected is the faculty of making 
and using unorganized instruments. 

The advantages and drawbacks of these two modes 
of activity are obvious. Instinct finds the appropriate 
instrument at hand: this instrument, which makes and 
repairs itself, which presents, like all the works of nature, 
an infinite complexity of detail combined with a marvelous 
simplicity of function, does at once, when required, what 
it is called upon to do, without difficulty and with a pei^ 
fection that is often wonderful. In return, it retains an 
almost invariable structure, since a modification of it 
jnvolves a modification of the species. Instinct is there- 
fore necessarily specialized, being nothing but the utili- 
zation of a specific instrument for a specific object, The 
instrument constructed intelligently, on the contrary, 
is an imperfect instrument. It costs an effort. It is 
generally traublesome to handle. But, as it is 
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unorganized matter, it can take any fomi whatsoever, 
serve any purpose, free the living being from every new 
difficulty that arises and bestow on it an unlimited number 
of powers. Whilst it is inferior to the natural instrument 
for the satisfaction of immediate wants, its advantage 
over it is the greater, the less urgent the need. Above 
&11, it reacts on the nature of the being that constructs 
it; for in calling on him to exercise a new function, it 
confers on him, so to speak, a richer organization, being 
an artificial organ by which the natural organism is ex- 
tended. For every need that it satisfies, it creates a new 
need; and so, instead of closing, like instinct, the round of 
action within which the animal tends to move auto- 
matically, it lays open to activity an unlimited field into 
which it is driven further and further, and made more 
and more free. But this advantage of intelligence over 
instinct only appears at a late stage, when intelhgence, 
having raised construction to a higher degree, proceeds 
to construct constructive machinery. At the outset, the 
advantages and drawbacks of the artificial instrument and of 
the natural instrument balance so well that it is hard to fore- 
tell which of the two will secure to the Uving being the 
greater empire over nature. 

We may surmise that they began by being imphed 

in each other, that the original psychical activity included 

both at once, and that, if we went far enough back into the 

past, we should find instincts more nearly approaching 

' intelligence than those of our insects, intelligence nearer 

to instinct than that of our vertebrates, intelligence and 

instinct being, in this elementary condition, prisoners of a 

^ matter which they are not yet able to control. If the force 

^m immanent in life were an unlimited force, it might perhaps 

^M have developed instinct and intelligence together, and to 

^M any extent, in the same oi;ganism5. But everything seems 
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to indicate that this force is limited, and that it soon 
exhausts itself in its very manifestation. It is hard for 
it to go far in several directions at once: it must choose. 
Now, it has the choice between two modes of acting on 
the material world: it can either effect this action directly 
by creating an organized instalment to work with; or else 
it can effect it indirectly through an organism which, in- 
stead of possessing the required instrument naturally, 
will itself construct it by fashioning inorganic matter. 
Hence intelligence and instinct, which diverge more and 
more as they develop, but which never entirely separate 
from each other. On the one hand, the most perfect 
instinct of the insect is accompanied by gleams of intelli- 
gence, if only in the choice of place, time and materials 
of construction: the bees, for example, when by exception 
they build in the open air, invent new and reaUy intelligent 
arrangements to adapt themselves to such new con- 
ditions.' But, on the other hand, intelligence has even 
more need of instinct than instinct has of intelligence; 
for the power to give shape to crude matter involves al- 
ready a superior degree of organization, a degree to which 
the animal could not have risen, save on the wings of 
instinct. So, while nature has frankly evolved in the di- 
rection of instinct in the arthropods, we observe in almost 
all the vertebrates the striving after rather than the ex- 
pansion of intelligence. It is instinct still which forms 
the basis of their psychical activity; but mtelUgence ii 
there, and would fain supersede it. Intelligence does not 
yet succeed in inventing instruments; but at least it tries 
to, by performing as many variations as possible on the 
instinct which it would like to dispense with. It gains 
complete self-possession only in man, and this triumfdi 
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IB attested by the very insufficiency of the natural means 
at man's disposal for defense against his enemies, against 
cold and hunger. This insufficiency, when we strive to 
fathom its significance, acquires the value of a prehistoric 
docimient; it is the final leave-taking between intelli- 
gence and instinct. But it is no less true that nature 
must have hesitated between two modes of psychical 
activity — one assured of immediate success, but limited 
in its effects; the other hazardous, but whose conquests, 
if it should reach independence, might be extended in- 
definitely. Here again, then, the greatest success was 
achieved on the side of the greatest risk. Instinct and 
intelligence therefore represent two divergent solulims, 
equally fitting, of one and the same problem. 

There ensue, it is true, profound differences of internal 
structure between iastinct and intelligence. We shall 
dwell only on those that concern our present study. Let 
us say, then, that instinct and intelligence imply two 
radically different kinds of knowledge. But some ex- 
planations are first of all necessary on the subject of con- 
sciousness in general. 

It has been asked how far instinct is conscious. Our 
reply is that there are a vast number of differences and 
degrees, that instinct is more or less conscious in certain 
cases, unconscious in others. The plant, as we shall see, 
has instincts; it is not likely that these are accompanied 
by feeling. Even in the animal there is hardly any com- 
plex instinct that is not unconscious in some part at least 
I of its exercise. But here we must point out a difference, 
not often noticed, between two kinds of unconsciousness, 
viz., that in which consciousness is oisen/, and that in which 
consciousness is nullified. Both are equal to zero, but in 
one case the zero expresses the fact that there is nothing, 
in the other that we have two equal quantities of opposite 
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of view, Ike consciousness of a living being may be defined as 
an arithTneCical difference between potential and real adivUy. 
It measures the interval betxoeen representation and action. 

It may be inferred from this that intelligence is likely 
to point towards consciousness, and instinct towards UQ- 
conscioiisness. For, where the implement to be used is 
organized by nature, the material furnished by nature, 
and the result to be obtained willed by nature, there is 
little left to choice: the consciousnesss inherent in the 
representation is therefore counterbalanced, whenever it 
tends to disengage itself, by the performance of the act, 
identical with the representation, which forms its counter- 
weight. Where consciousness appeara, it does not so 
much light up the instinct itself as the thwartings to which 
instinct is subject; it is the deficit of instinct, the distance, 
between the act and the idea, that becomes consciousness 
so that consciousness, here, is only an accident. Es- 
sentially, consciousness only emphasizes the starting- 
point of instinct, the point at which the whole series of 
automatic movements is released. Deficit, on the con- 
trary, is the nonnal state of intelligence. Laboring under 
difficulties is its very essence. Its original function being 
to construct unorganized instruments, it must, in spite 
of numberless difficulties, choose for this work the place 
and the time, the form and the matter. And it can never 

I satisfy itself entirely, because every new satisfaction 
creates new needs. In short, while instinct and intelli- 
gence both involve knowledge, this knowledge is rather 
acted and unconscious in the case of instinct, thought and 
conscious in the case of intelligence. But it is a difference 
rather of degree than of kind. So long as consciousness 
is all we are concerned with, we close our eyes to what is, 
from the psychological point of view, the cardinal difference 
between instinct and intelligence. 
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In order to get at this essential difference we must, 
without stopping at the more or less brilliant light which 
illumines these two modes of internal activity, go straight 
to the two objects, profoundly different from each other, 
upon which instinct and intelligence are directed. 

When the horse-fly lays its eggs on the legs or shoulders 
of the horse, it acts as if it knew that its larva has to develop 
in the horse's stomach and tliat the horse, in licking itself, 
will convey the larva into its digestive tract. When a 
paralyzing wasp stings its victim on just those points 
where the nervous centres lie, so as to render it motionless 
without killing it, it acts like a learned entomologist and a 
skilful surgeon rolled into one. But what shall we say of 
the little beetle, the SitarLs, whose story is so often quoted? 
This insect lays its eggs at the entrance of the imder- 
ground passages dug by a kind of bee, the Anthophora. 
Its larva, after long waiting, springs upon the male Antho- 
phora as it goes out of the passage, clings to it, and re- 
mains attached until the "nuptial flight," when it seizes 
the opportunity to pass from the male to the female, and 
quietly waits until it lays its eggs. It then leaps on the egg, 
which serves as a support for it in the honey, devours the 
egg in a few days, and, resting on the shell, undergoes its 
first metamorphosis. Organizeti now to float on the honey, 
it consumes this provision of nourishment, and becomes 
a nymph, then a perfect insect. Ever>thing hap|>ens as 
if the larva of the Sitaris, from the moment it was hatched, 
knew that the male Anthophora would first emerge from 
the passage; that the nuptial flight would give it the means 
of conveying itself to the female, who would take it to a 
store of honey suflicient to feed it after its traiisfonnation ; 
that, until this tmnsfonnation, it could gnwlually eat 
the egg of the Anthophora, in such a way that it could 
at the same time feed itself, maintain itself at the surface 
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of the honey, and also suppress the rival that othenvise 
would have come out of the egg. And equally all this 
happejis as if the Sitaris itself knew that its larva would 
know all these things. The knowledge, if knowledge there 
be, is only implicit. It La reflected outwardly in exact 
movements instead of being reflected inwardly in conscious- 
It is none the less true that the behavior of the insect 
involves, or rather evolves, the idea of definite things 
existing or being produced in definite points of space 
and time, which the insect knows without having learned 
them. 

Now, if we look at intelligence from the same point 
of view, we find that it also knows certain things with- 
out having learned them. But the knowledge in the 
two cases is of a very different order. We must be careful 
here not to revive again the old philosophical dispute 
on the subject of innate ideas. So we will confine our- 
selves to the point on which every one is agreed, to wit, 
that the young child understands immediately things that 
the animal will never understand, and that in this sense 
intelligence, like instinct, is an inherited function, there- 
fore an innate one. But tlus innate intelligence, although 
it is a faculty of knowing, knows no object in particular. 
When the new-born babe seeks for the first time its mother's 
breast, so showing that it has knowledge (unconscious, 
no doubt) of a thing it has never seen, we say, just because 
the innate knowledge is in this case of a definite object, 
that it belongs to instinct and not to inieliigence. Intelli- 
gence does not then imply the innate knowledge of any 
object. And yet, if intelligence knows nothing by nature, 
it has nothing innate. What, then, if it be ignorant of 
all things, can it know? Besides things, there are relations. 
The new-bom child, so far as intelligent, knows neither 
definite objects nor a definite property of any object; 
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but when, a little later on, he will hear an epithet being 
applied to a substantive, he will immediately understand 
what it means, The relation of attribute to subject is 
therefore seized by hiin naturally, and the same might be 
said of the general relation expressed by the verb, a re- 
lation so immediately conceived by the mind that language 
can leave it to be understood, as is instanced in rudimentary 
languages which have no verb. Intelligence, therefore, 
naturally makes use of relations of like with like, of con- 
tent to container, of cause to effect, etc., which are implied 
in every phrase in which there is a subject, an attribute and 
a verb, expressed or understood. May one say that it has 
innate knowledge of each of these relations in particular? 
It is for logicians to discover whether they are so many 
irreducible relations, or whether they can be resolved 
into relations still more general. But, in whatever way 
we make the analysis of thought, we always end with one 
or several general categories, of which the mind possesses 
innate knowledge siuce it makes a natural use of them. 
Let us say, therefore, that whatever, in instinct arid intelli- 
gence, is innate knowledge, bears in the first case on things 
and in the second on relations. 

Philosophers distinguish between the matter of our 
knowledge and its form. The matter is what is given 
by the perceptive faculties taken in the elementary state. 
The form is the totality of the relations set up between 
these materials in order to constitute a systematic know- 
ledge. Can the form, without matter, be an object of 
knowledge? Yes, without doubt, provided that this 
knowledge is not like a thing we possess so much as like 
a habit we have contracted, — a direction rather than a 
state: it is, if we will, a certain natural bent of attention. 
The schoolboy, who knows that the master is going to 
dictate a fraction to him, draws a line before he knows 
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what numerator and what denomiuator are to come; he 
therefore has present to his mind the general relation be- 
tween the two terms although he does not know either of 
them; he knows the form without the matter. So is it, 
prior to experience, with the categories into which our 
experience comes to be inserted. Let us adopt then words 
sanctioned by usage, and give the distinction between 
intelligence and instinct this more precise formula: /n- 
telligence, in so far as it is innate, is the knmcUdge t/f a form ; 
inslinr.l implies the knowledge of a matter. 

From this second point of view, which is that of know- 
ledge instead of action, the force immanent in life in general 
appears to us again as a limited principle, in which origin- 
ally two different and even divergent modes of knowing 
coexisted and intermingled. The first gets at definite 
objects immediately, in their materiality itself. It says, 
'This is what is." The second gets at no object in particu- 
lar; it is only a natural power of relating an object to an 
object, or a part to a part, or an aspect to an aspect— in 
short, of drawing conclusions when in possession of the 
premisses, of proceeding from what has beeji learnt to 
what is still unknown. It does not say, "This is;" it 
says only that " if the conditions are such, such will be the 
conditioned." In short, the first kind of knowledge, the 
instinctive, would be formulated in what philosophers 
call calegorical propositions, while the second kind, the 
intellectual, would always be expressed hypothelicolly. 
Of these two faculties, the former seems, at first, much 
preferable to the other. And it would be so, in truth, if it 
extended to an endless number of objects. But, in fact, 
it applies only to one special object, and indeed only to a 
restricted part of that object. Of this, at least, its know- 
e is intimate and full; not explicit, but imphed in the 
accomplished action. The intellectual faculty, on the 
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contrary, possesses naturally only an external and empty 
knowledge; but it has thereby the advantage of supplying 
a frame in which an infinity of objects may find room in 
turn. It is as if the force evolving in living forms, being a 
limited force, had had to choose between two kinds of 
limitation in the tield of natural or innate knowledge, 
one applying to the exlension of knowledge, the other to 
its irUension. In the first case, the knowledge may be 
packed and full, but it will then be confined to one specific 
object; in the second, it is no longer limited by its object, 
but that is because it contains nothing, being only a form 
without matter. The two tendencies, at first implied 
in each other, had to separate in order to grow. They 
both went to seek their fortune in the world, and turned 
out to be instinct and intelligence. 

Such, then, are the two divergent modes of knowledge 
by which intelligence and instinct must be defined, from 
the standpoint of knowledge rather than that of action. 
But knowledge and action ai-e here only two aspects of 
one and the same faculty. It is easy to see, indeed, that 
the second definition is only a new form of the first. 

If instinct is, above all, the faculty of using an organized 
natural instrument, it must involve innate knowledge 
(potential or unconscious, it is true), both of this instru- 
ment and of the object to which it is applied. Instinct 
is therefore innate knowledge of a thing. But inteUigence 
is the faculty of constructing unorganized^that is to say 
artificial — instruments. If, on its account, nature gives 
up endowing the living being with the instruments that may 
serve him, it is in order that the living being may be able 
to vary his construction according to circumstances. The 
essential function of intelligence is therefore to see the way 
out of a difficulty in any circumstances whatever, to find 
what is most suitable, what answers best the question 
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asked. Hence it bears essentially on the relations between 
a given situation and the means of utihzing it. What is 
innate in intellect, therefore, is the tendency to establish 
relations, and this tendency implies the natural know- 
ledge of certain very general relations, a kind of stuff 
that the activity of each particular intellect will cut up 
into more special relations. Where activity is directed 
toward manufacture, therefore, knowledge necessarily 
bears on relations. But this entirely formal knowledge 
of intelligence has an immense advantage over the material 
knowledge of instinct. A form, just because it is empty, 
may be filled at will with any number of things in turn, 
even with those that are of no use. So that a formal 
knowledge Is not limited to what is practically useful, al- 
though it is in view of practical utility that it has made 
its appearance in the world. An intelligent being bears 
within himself the means to transcend his own nature. 

He transcends himself, however, less than he wishes, 
less also than he imagines himself to do. The purely 
formal character of intelligence deprives it of the ballast 
necessary to enable it to settle itself on the objects that 
are of the most powerful interest to speculation. Instinct, 
on the contrary, has the desired materiality, but it is 
incapable of going so far in quest of its object; it does not 
speculate. Here we reach the point that most concerns 
our present inquiry. The difference that we shall now 
proceed to denote between instinct and intelligence is 
what the whole of this analysis was meant to bring out. 
We formulate it thus: There are things that intelligence 
alone is able to seek, but which, by itself, it will never find. 
These things instinct alone could find; but it %ill never seek 
them. 

It is necessary here to consider some preliminary de- 
tails that concern the mechanism of intelligence. We 



152 CREATIVE EVOLUTION ichap. 

have said that the function of intelligence is to establish 
relations. Let us determine more precisely the nature 
of these relations. On this point we are bound to be either 
vague or arbitrary so long as we see in the intellect a faculty 
intended for pure speculation. We are then reduced to 
taking the general frames of the understanding for some- 
thing absolute, irreducible and inexplicable. The under- 
standing must have fallen from heaven with its form, 
as each of us is bom with his face. This form may be 
defined, of course, but that is all; there is no asking why 
it is what it is rather than anything else. Thus, it will be 
said that the function of the intellect is essentially uni- 
fication, that the common object of all its operations is to 
introduce a certain unity into the diversity of phenomena, 
and so forth. But, in the first place, "unification" is a 
vague terra, less clear than "relation" or even "thought," 
and says nothing more. And, moreover, tt might be asked 
if the function of intelligence is not to divide even more 
than to unite. Finally, if the intellect proceeds as it does 
because it wishes to unite, and if it seeks: unification simply 
because it has need of unifying, the whole of our knowledge 
becomes relative to certain requirements of the mind 
that probably might have been entirely different from 
what they are: for an intellect differently shaped, know- 
ledge would have been different. Intellect being no longer 
dci>endent on anything, everything becomes dependent 
on it; and so, having placed the understanding too high, 
we end by putting too low the knowledge it gives us. 
Knowledge becomes relative, as soon as the intellect is 
made a kind of absolute. — We regard the human intellect, 
on the contrary, as relative to the needs of action. Postu- 
late action, and the very form of the intellect can be deduced 
from it. This form is therefore neither irreducible nor 
inexplicable. And, precisely because it is not independent, 
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knowledge cannot be said to depend on it: knowledge 
ceases to be a product of the intellect and becomes, in a 
certain sense, part and parcel of reality. 

Philosopbere will reply that action takes place in an 
ordered world, that this order is itself thought, and that 
we beg the question when we explain the intellect by action, 
which presupposes it. They would be right if our point 
of view in the present chapter was to be our final one. 
We should then be dupes of an illusion like that of Spencer, 
who believed that the intellect is sufficiently explained as 
the impression left on us by the general characters of matter: 
as if the order inherent in matter were not intelligence 
itself! But we reserve for the next chapter the question 
up to what point and with what method philosophy can 
attempt a real genesis of the intellect at the same time 
as of matter. For the moment, the problem that engages 
our attention is of a psychological order. We are asking 
what is the portion of the material world to which our in- 
tellect is specially adapted. To reply to this question, 
there is no need to choose a system of philosophy: it is 
enough to take up the point of view of common sense. 

Let us start, then, from action, and lay down that 
the intellect aims, first of all, at constructing. This 
fabrication is exercised exclusively on inert matter, in 
this sense, that even if it makes use of organized material, 
it treats it as inert, without troubhng about the life which 
animated it. And of inert matter itself, fabrication deals 
only with the solid; the rest escapes by its very fluidity. 
If, therefore, the tendency of the intellect is to fabricate, 
we may expect to find that whatever is fluid in the real 
will escape it in part, and whatever is hfe in the Uving will 
escape it altogether. Ottr intelligence, an it leaves the hands 
of nature, has for its chief abject the unorganized solid. 

When we pass in review the intellectual functions, 
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we see that the intellect is never quite at its ease, never 
entirely at home, except when it is working upon inert 
matter, more particularly upon solids. What is the most I 
general property of the material world? It is extended: j 
it presents to us objects external to other objects, and, in i 
these objects, parts external to parts. No doubt, it is j 
useful to us, in view of our ulterior manipulation, to regard 
each object as divisible into parts arbitrarily cut up, each ] 
part being again divisible as we like, and so on ad infinitum. ' 
But it is above all necessary, for our present [nanipulation, 
to regard the real object in hand, or the real elements into 
which we have resolved it, as provisionally final, and to 
treat them as so many units. To this possibility of de- 
composing matter as much as we please, and in any way 
we please, we allude when we speak of the continuity of j 
material extension; but this continuity, as we see it, 
nothing else but our ability, an ability that matter allows , 
to us to choose the mode of discontinuity we shall find in | 
it. It is always, in fact, the mode of dLscontinuity once ( 
chosen that appears to us as the actually real one and 
that which fixes our attention, just because it rules our ^ 
action. Thus discontinuity is thought for itself; it 
thinkable in itself; we form an idea of it by a positive i 
act of our mind; while the intellectual representation of j 
continuity is negative, being, at bottom, only the refusal ' 
of our mind, before any actually given system of decorapo- I 
sition, to regard it as the only possible one. Of the , 
diacontinuous alone does the intellect form a clear idea. 

On the other hand, the objects we act on are certainly I 
mobile objects, but the important thing for us to know ii 
whither the mobile object is going and where it is at any i 
moment of its parage. In other words, our interest is ' 
directed, before all, to its actual oi' future positions, and 
not to the proffress by which it passes from one position j 
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to another, progress which is the movement itself. In 
our actions, which are systematized movements, what we 
fix our mind on is the end or meaning of the movement, 
its design as a whole — in a word, the immobile plan of its 
execution. That which really moves in action interests 
us only so far as the whole can be advanced, retarded, or 
stopped by any incident that may happen on the way. 
From mobility itself our intellect turns aside, because it 
has nothing to gain in dealing with it. If the intellect were 
meant for pure theorizing, it would take its place within 
movement, for movement is reality itself, and immobility 
is always only apparent or relative. But the intellect 
is meant for something altogether different. Unless it 
does violence to itself, it takes the opposite course; it 
always starts from immobiBty, as if this were the ultimate 
reality; when it tries to form an idea of movement, it 
does so by constructing movement out of immobilities 
put together. This operation, whose illegitimacy and danger 
in the field of speculation we shall show later on (it leads 
to dead-locks, and creates artificially insoluble philosophical 
problems), is easily justified when we refer it to its proper 
goal. Intelligence, in its natural state, aims at a practically 
useful end. When it substitutes for movement inmiobilities 
put together, it does not pretend to reconstitute the move- 
ment such as it actually is; it merely replaces it with a 
practical equivalent. It is the philosophers who are mis- 
taken when they import into the domain of speculation 
a method of thinking which is made for action. But of 
this more anon. Suffice it now to say that to the stable 
and unchangeable our intellect is attached by virtue of 
its natural disposition. Of imnuibitity alone does the in- 
tellect form a dear idea. 

Now, fabricating consists in carving out the form of 
an object in matter. What is the most important is 
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the fonn to be obtained. As to the matter, we choose 
that which is most convenient; but, in order to choose 
it, that is to eay, in order to go and seek it among many 
others, we must have tried, in imagination at least, to 
endow every kind of matter with the form of the object 
conceived. In other words, an intelligence which aima 
at fabricating is an intelligence which never stops at the 
actual form of things nor regards it as final, but, on the 
contrary, looks upon all matter as if it were carvable at 
will. Plato compares the good dialectician to the skilfiJ 
cook who carves the animal without breaking its bonea, 
by following the articulations marked out by nature.' 
An intelligence which always proceeded thus would really 
be an intelligence turned toward speculation. But 
action, and in particular fabrication, requires the opposite 
mental tendency: it makes us consider every actual 
form of things, even the fonn of natural things, as artificial 
and provisional ; it makes our thought efface from the object 
perceived, even though organized and living, the hnes 
that outwardly mark its inward structure; in short, it 
makes us regard its matter as indifferent to its form. The 
whole of matter is made to appear to our thought as an ' 
immense piece of cloth in which we can cut out what we 
will and sew it together again as we |>lease. Let us note, 
in passing, that it is this power that wc affirm when we say 
that there is a space, that is to say, a homogeneous and 
empty medium, infinite and infinitely divisible, lending 
itself indifferently to any mode of decomposition whatso- 
ever. A medium of this kind is never perceived ; it is only 
conceived. What is perceived is extension colored, re- 
sistant, divided according to the lines which mark out the 
boundaries of real bodies or of their real elements, But ' 
when we think of our power over this matter, that is to say, 
' Plato, PhaeaTUi, 265 *. 
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of our faculty of decomposing and recomposing it as we 
please, we project the whole of these possible decompositions 
and recorapositions behind real extension in the form of a 
homogeneous apace, empty and indifferent, which is 
supposed to underlie it. This space is therefore, pre- 
eminently, the plan of our possible action on things, al- 
though, indeed, things have a natural tendency, as we 
shall explain further on, to enter into a frame of this 
kind. It is a view taken by mind. The animal has 
probably no idea of it, even when, hke us, it perceives ex- 
tended things. It is an idea that symbolizes the tendency 
of the human intellect to fabrication. But this point 
must not detain us now. Suffice it to say that the inleUect 
is characterized by Ike unlimHed poiixr of decomposing ac- 
cording to any law and of recomposiTig into any system. 

We have now enumerated a few of the essential features 
of human intelligence. But we have hitherto considered 
the individual in isolation, without taking account of social 
life. In reality, man is a being who lives in society. If 
it be true that the human intellect aims at fabrication, we 
must add that, for that as well as for other purposes, it is 
associated with other intellects. Now, it is difficult to 
imagine a society whose members do not communicate by 
signs. Insect societies probably have a language, and this 
language must be adapted, hke that of man, to the neces- 
sities of life in common. By language community of action 
is made possible. But the requirements of joint action 
are not at all the same in a colony of ants and in a human 
society. In insect societies there is generally polymor- 
phism, the subdivision of labor is natural, and each indi- 
vidual is riveted by its structure to the function it jjerforms. 
In any case, these societies are based on instinct, and con- 
sequently on certain actions or fabrications that are more 
or less dependent on the form of the organs. So if the ants. 
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ing homeward. An intelligence which reRects is oiu. 
that originally had a surplus of energy to spend, over 
and above practically useful efforts. It is a conscious- 
ness that has virtually reeontiuered itself. But still the 
virtual has to become actual. Without language, in- 
telligence would probably have remained riveted to the 
material objects which it was interested in considering. 
It would have lived in a state of somnambulism, outside 
itself, hypnotized on its own work. Language has greatly 
contributed to its Uberation, The word, made to pass 
from one thing to another, is, in fact, by nature transferable 
and free. It can therefore be extended, not only from one 
perceived thing to another, but even from a perceived thing 
to a recollection of that thing, from the precise recollection 
to a more fleeting image, and finally from an image fleet- 
ing, though still pictured, to the picturing of the act by 
which the image is pictured, that is to say, to the idea. 
Thus is revealed to the intelligence, hitherto always turned 
outwards, a whole internal world — the spectacle of its 
own workings. It required only this opportunity, at 
length offered by language. It profits by the fact that the 
word is an external thing, which the intelligence can catch 
hold of and cling to, and at the same time an immaterial 
thing, by means of which the intelligence can penetrate 
even to the inwardness of its own work. Its first business 
was indeed to make iastruments, but this fabrication is 
possible only by the employment of certain means which 
are not cut to the exact measure of their object, but go 
beyond it and thus allow intelligence a supplementary — 
that ia to say disinterested work. From the moment that 
the intellect, reflecting upon its own doings, perceives itself 
as a creator of ideas, as a faculty of representation in 
general, there is no object of which it may not wish to have 
the idea, even though that object be without direct re- 
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they are not, indeed, the perception itself of things, but 
the representation of the act by which the intellect ia 
fixed on them. They are, therefore, not images, but 
symbols. Our logic is the complete set of rules that must 
be followed in using s>Tnbolg. As these symbols are de- 
rived from the consideration of solids, as the rules for com- 
bining these symbols hardly do more than express the most 
general relations among solids, our logic triumphs in that 
science which takes the solidity of bodies for its object, 
that is, in geometry. Logic and geometry engender each 
other, as we shall see a little further on. It is from the 
extension of a certain natural geometry, suggested by the 
most general and immediately perceived properties of 
solids, that natural logic has arisen; then from this natural 
logic, in its turn, has sprung scientific geometry, which 
extends further and further the knowledge of the external 
properties of solids.' Geometry and logic are strictly 
apphcable to matter; in it they are at home, and in it 
they can proceed quite alone. But, outside this domain, 
pm^ reasoning needs to be supervised by common sense, 
which is an altogether different thing, 

Thus, all the elementary forces of the intellect tend 
to transform matter into an instrument of action, that 
is, in the etymological sense of the word, into an organ. 
Life, not content with producing organisms, would fain 
give them as an appendage inorganic matter itself, con- 
verted into an immense organ by the industry of the living 
being. Such is the initial task it assigns to intelligence. 
That is why the intellect always behaves as if it were 
fascinated by the contemplation of inert matter. It is 
life looking outward, putting itself outside itself, adopting 
the ways of unorganized nature in principle, in order to 
direct them in fact. Hence its bewilderment when it 

> We shall return to these points in the next chapter. 
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in the field in which our industry, and consequently our 
intellect, is engaged. 

Just as we separate in space, we fix in time- The in- 
tellect is not made to think evolution, in the proper sense 
of the word — that is to say, the continuity of a change 
that is pure mobility. We shall not dwell here on this 
point, which we propose to study in a special chapter. 
Suffice it to say that the intellect represents becoming as 
a series of slates, each of which is homogeneous with itself 
and consequently does not change. Is our attention 
called to the internal change of one of these states? At 
once we decompose it into another series of states which, 
reunited, will be supposed to make up this internal modi- 
fication. Each of these new states must be invariable, 
or else their internal change, if we are forced to notice 
it, must be resolved again into a fresh series of invariable 
states, and so on to infinity. Here again, thinking con- 
sists in reconstituting, and, naturally, it is with ffiven 
elements, and consequently with stable elements, that we 
reconstitute. So that, though we may do our best to 
imitate the mobility of becoming by an addition that is 
ever going on, becoming itself slips through our fingers just 
when we think we are holding it tight. 

Precisely because it is always trying to reconstitute, 
and to reconstitute with what is given, the intellect lets 
what is new in each moment of a history escape. It 
does not Eidmit the unforeseeable. It rejects all creation. 
That definite antecedents bring forth a definite consequent, 

I calculable as a function of them, is what satisfies our 
intellect. That a definite end calls forth definite means 
to attain it, is what we also understand. In both cases 
we have to do with the known which is combined with the 
known, in short, with the old which is repeated. Our 
intellect is there at its ease; and, whatever be the object, 
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consider the results. We see that the inteUect, so ekiiful 
in dealing with the inert, is awkward the moment it touches 
the hving. Whether it wants to treat the life of the body 
or the life of the mind, it proceeds with the rigor, the stiff- 
ness and the brutality of an instrument not designed for 
such use. The history of hygiene or of pedagogy teaches 

3 much in this matter. When we think of the cardinal, 
urgent and constant need we have to preser\-e our bodies 
and to raise our souls, of the special facilities given to each 

f us, in this field, to experiment continually on ourselves 
and on others, of the palpable injur>' by which the wrong- 
ness of a medical or pedagogical practise is both made 
manifest and punished at once, we are amazed at the stu- 
pidity and especially at the persistence of erroi-s. We 
may easily find their origin in the natural obstinacy with 
which we treat the hving like the hfeless and think all 
reaUty, however fluid, under the form of the sharply defined 
solid. We are at ease only in the discontinuous, in the 
immobile, in the dead. The intellect is characlerized by a 
naiur(d inability to comprehend life. 

Instinct, on the contrary, is molded on the very form 
of life. While intelligence treats everything mechanically, 
instinct proceeds, so to speak, organically. If the con- 
sciousness that slumbers in it should awake, if it were 
wound up into knowledge instead of being wound off into 
action, if we could ask and it could reply, it would give up 
to us the most intimate secrets of life. For it only carries 
out further the work by which life organizes matter — 
so that we cannot say, as has often been shown, where 
organization ends and where instinct begins. When the 
little chick is breaking its shell with a peck of its beak, 
it is acting by instinct, and yet it does but carry on the 
movement which has borne it through embryonic life. 
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of histological elements belonging to different tissues more 
less akin. In both cases there are manifold variations 
on one and the same theme. The constancy of the theme 
3 manifest, however, and the variations ooly fit it to the 
diversity of the circumstances. 

Now, in both cases, in the instinct of the animal and 
in the vital properties of the cell, the same knowledge 
and the same ignorance are shown. All goes on as if 
the cell knew, of the other cells, what concerns itself; 
as if the animal knew, of the other animals, what it can 
utilize — all else remaining in shade. It seems as if life, 
as soon as it has become bound up in a species, is cut off 
from the rest of its own work, save at one or two points 
that are of vital concern to the species just arisen. Is it 
not plain that life goes to work here exactly like conscious- 
ness, exactly like memory? We trail behind us, unawares, 
the whole of our past; but our memory pours into the 
present only the odd recollection or two that in some 
way complete our present situation. Thus the instinctive 
knowledge which one species possesses of another on a 
certain particular point has its root in the very unity of 
life, which is, to use the expression of an ancient philoso- 
pher, a "whole sympathetic to itself." It is impossible to 
consider some of the special instincts of the animal and of 
the plant, evidently arisen in extraordinary circumstances, 
without relating them to those recollections, seemingly 
forgotten, which spring up suddenly under the pressure 
of an urgent need. 

No doubt many secondary instincts, and also many 
varieties of primary instinct, admit of a scientific ex- 

mation. Yet it is doubtful whether science, with 
its present methods of explanation, will ever succeed in 
analyzing instinct completely. The reason is that in- 
stinct and intelligence arc two divergent developments 
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to germ, waiting for chance to add fresh improvements 
to it by the same method. The other type regards instinct 
as lapsed intclltgcDce: the action, found useful by the 
species or by certain of its representatives, is supposed 
to have engendered a habit, which, by hereditary trans- 
mission, has become an int;tinct. Of these two types of 
theory, the first has the advantage of being able to bring 
in hereditary transmission without raising grave objection; 
for the accidental modification which it places at the 
origin of the instinct is not supposed to have been acquired 
by the individual, but to have been inherent in the germ. 
But, on the other hand, it is absolutely incapable of ex- 
plaining instincts as sagacious as those of most insects. 
These instincts surely could not have attained, all at once, 
their present degree of complexity; they have probably 
evolved ; but, in a hypothesis like that of the neo-Darwin- 
ians, the evolution of instinct could have come to pass only 
by the progressive addition of new pieces which, in some 
way, by happy accidents, came to fit into the old. Now 
it is evident that, in most cases, instinct could not have 
perfected itself by simple accretion: each new piece really 
requires, if all is not to be spoiled, a complete recasting 
of the whole. How could mere chance work a recast- 
ing of the kind? I agree that an accidental modifica- 
tion of the germ may be passed on hereditarily, and may 
somehow wait for fresh accidental modifications to come 
and complicate it. I agree also that natural selection 
may eliminate all those of the more complicated forms 
of instinct that are not fit to survive. Still, in order that 
the life of the instinct may evolve, complications fit to 
survive have to be produced. Now they will be produced 
only if, in certain cases, the addition of a new element 
brings about the correlative change of all the old elements. 
No one will maintain that chance could perform such a 
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tive of individuals, although individuals collaborate in it. 
Compare the different forms of the sarae instinct in 
different species of hymenoptera. The impression de- 
rived is not always that of an increasing complexity made 
of elements that have been added together one after the 
other.. Nor does it suggest the idea of steps up a ladder. 
Rather do we think, in many cases at least, of the circum- 
ference of a circle, from different points of which these 
different varieties have started, all facing the same centre, 
all making an effort in that direction, but each approach- 
ing it only to the extent of its means, and to the extent 
also to which this central point has been illumined for it. 
In other words, instinct is everywhere complete, but it is 
more or less simplifiedi and, above all, simplified differently. 
On the other hand, in cases where we do get the impression 
of an ascending scale, as if one and the same Instinct had 
gone on complicating itself more and more in one direction 
and along a straight line, the species which are thus ar- 
ranged by their instincts into a hnear series are by no means 
always akin. Thus, the comparative study, in recent 
years, of the social instinct in the different apidae proves 
that the instinct of the meliponines is intennediary in 
complexity between the still rudimentary tendency of the 
humble bees and the consummate science of the true bees; 
yet there can be no kinsliip between the bees and the 
meliponines.' Most hkely, the degree of complexity of 
these different societies has nothing to do with any greater 
or smaller number of added elements. We seem rather to 
be before a musical theme, which had first been transposed, 
the ;heme as a whole, into a certain number of tones 
and on which, still the whole theme, different variations 
had been played, some very simple, others very skilful. 
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always perfect. It has recently been shown that the 
Ammophila sometimes kills the caterpillar instead of 
paralyzing it, that sometimes also it paralyzes it incom- 
pletely.' But, because instinct is, like intelligence, fallible, 
because it also shows individual deviations, it does not at 
all follow that the instinct of the Ammophila has been 
acquired, as has been claimed, by tentative intelligent 
experiments. Even supposing that the Ammophila has 
come in comae of time to recognize, one after another, 
by tentative experiment, the points of its victim which 
must be stung to render it motionless, and also the special 
treatment that must be inflicted on the head to bring about 
paralysis without death, how can we imagine that elements 
30 special of a knowledge so precise have been regularly 
transmitted, one by one, by heredity? If, in all our present 
experience, there were a single indisputable example of 
a transmission of this kind, the inheritance of acquired 
characters would be questioned by no one. As a matter 
of fact, the hereditary transmission of a contracted habit 
is effected in an irregular and far from precise manner, 
supposing it is ever really effected at all. 

But the whole difficulty comes from our desire to ex- 
press the knowledge of the hymenoptera in terms of in- 
telligence. It is this that compels us to compare the 
Ammophila with the entomologist, who knows the cater- 
pillar as he knows everything else — from the outside, and 
without having on his part a special or vital interest. 
The Ammophila, we imagine, must learn, one by one, 
like the entomologist, the positions of the nerve-centres 
of the caterpillar — must acquire at least the practical 
knowledge of these positions by trying the effects of its 
sting. But there is no need for such a view if we suppose 
a sympathy (in the etymological sense of the word) between 

' Peckliaiii, Wtupt, Solilary and Sodal, Westminflter, )905, pp. 26 B. 
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intelligence and instinct in forms almost pure. Why, 
then, should instinct be resolvable into intelligent elements? 
Why, even, into terms entirely intelligible? Is it not 
obvious that to think here of the intelligent, or of the abso- 
lutely intelligible, is to go back to the Aristotelian theory 
of nature? No doubt it is better to go back to that than 
to stop short before instinct as before an unfathomable 
mystery. But, though instinct is not within the domain 
of intelligence, it is not situated beyond the limits of mind. 
In the phenomena of feeling, in unreflecting sympathy 
and antipathy, we experience in ourselves — though under 
a much vaguer form, and one too much penetrated with 
intelligence — something of what must happen in the 
consciousness of an insect acting by instinct. Evolu- 
tion does but sunder, in order to develop them to the end, 
elements which, at their origin, interpenetrated each 
other. More precisely, intelligence is, before anything 
else, the faculty of relating one point of space to another, 
one material object to another; it applies to all things, 
but remains outside them; and of a deep cause it perceives 
only the effects spread out side by side. Whatever be 
the force that is at work in the genesis of the nervous 
system of the caterpillar, to our eyes and our intelligence 
it is only a juxtaposition of nerves and nervous centres. 
It is true that we thus get the whole outer effect of it. The 
Ammophiia, no doubt, discerns but a very Uttle of that 
force, iust what concerns itself; but at least it discerns 
it from within, quite otherwise than by a process of know- 
ledge — by an intuition (lived rather than represented), 
which is probably Uke what we call divining sympathy. 

A very significant fact is the swing to and fro of scientific 
theories of instinct, from regarding it as intelligent to 
regarding it as simply intelligible, or, shall I say, between 
likening it to an intcUigence "lapsed" and reducing it 
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to a pure mechanisra.' Each of these systems of explana- 
tion triumphs io its criticism of the other, the first when 
it shows us that instinct cannot be a mere reflex, the other 
when it declares that instinct is something different from 
intelligence, even fallen into unconsciousness. What can 
this mean but that they are two symbolisms, equally 
acceptable in certain respects, and, in other respects, 
equally inadequate to their object? The concrete explansr 
tion, no longer scientific, but metaphysical, must be sought 
along quite another path, not in the direction of intelligence, 
but in that of "sympathy." 

Instinct is sympathy. If this sympathy could extend 
its object and also reflect upon itself, it would give us 
the key to vital operations — just as intelligence, developed 
and discijdined, guides us into matter. For — we cannot 
too often repeat it — intelligence and instinct are turned 
in opposite directions, the former towards inert matter, 
the latter towards life. Intelligence, by means of science, 
which is its work, will deliver up to us more and more 
completely the secret of physical operations; of life it 
brings U3| and moreover only claims to bring us, a transits 
tion in terms of inertia. It goes all round life, taking from 
outside the greatest possible number of views of it, draw- 
ing it into itself instead of entering into it. But it is to 
the very inwardness of life that intuilion leads us — by 
intuition I mean instinct that has become disinterested, 
seif-conacious, capable of reflecting upon its object and of 
enlarging it indefinitely. 

That an effort of this kind is not impossible, is proved 

' See, in particular, among reoent works, Bethe, "Dlirten wir den 
AlDeiseD und Bionen psychische Qiialit£t«n luachreibeti?" (.4rcA. /. d, 
gtt. Phynologie, 189S), and Forel. "Uu Aper^'u de paycbokigifl oom- , 
parte" {Anntt paychologique, 1895J. 



n 



i 



II I 



LIFE AND CONSCIOUSNESS 



177 



by the existence in man of an aesthetic faculty along with 
normal perception- Our eye perceives the features of 
the living being, merely as assembled, not as mutually 
organized. The intention of bfe, the simple movement 
that runs through the lines, that binds them together and 
gives them significance, escapes it. This intention is 
just what the artist tries to regain, in placing himself 
back within the object by a kind oE sympathy, in breaking 
down, by an effort of intuition, the barrier that space 
puts up between him and his model. It is true that this 
aesthetic intuition, like external perception, only attains 
the individual. But we can conceive an inquiry turned 
in the same direi.lion as art, which would take life in genercU 
for its object, just as physical science, in following to the 
end the direction pointed out by external perception, pro- 
longs the individual facts into general laws. No doubt 
this philosophy will never obtain a knowledge of its object 
comparable to that which science haa of its own. In- 
telligence remains the luminous nucleus around which 
instinct, even enlarged and purified into intuition, forma 
only a vague nebulosity. But, in default of knowledge 
properly so called, reserved to pure intelligence, intuition 
may enable us to grasp what it is that intelligence fails 
to give us, and indicate the means of supplementing it. 
On the one hand, it will utilize the mechanism of intelli- 
gence itself to show how intellectual molds cease to be 
strictly applicable; and on the other hand, by its own work, 
it will suggest to us the vague feeling, if nothing more, of 
what must take the place of intellectual molds. Thus, 
intuition may bring the intellect to recognize that life 
does not quite go into the category of the many nor yet 
into that of the one; that neither mechanical causality 
nor finality can give a sufficient interpretation of the vital 
process. Then, by the sympathetic communication which 
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itself, that we shall form an idea of the mutual ofiposition 
of the two terras, as also, perhaps, of their common origin. 
But, on the other hand, by dwelling on this opposition 
of the two elements and on this identity of origin, perhaps 
we shall bring out more clearly the meaning of evolution 
itself. 

Such will be the aim of our next chapter. But the 
facts that we have just noticed must have already sug- 
gested to us the idea that life is connected either with 
consciousness or with something that resembles it. 

Throughout the whole extent of the animal kingdom, 
we have said, consciousness seems pro|X)rtionatc to the 
living being's power of choice. It lights up the zone 
of potentialities that surrounds the act. It fills the interval 
between what is done and what might be done. Ixjoked 
at from without, we may regard it as a simple aid to action, 
a light that action kindles, a momentary spark flying up 
from the friction of real action against possible actions. 
But we rau.'ft also point out that thinp would go on in just 
the same way if consciousness, instead of being the effect, 
were the cause. We might suppose that consciousness, 
even in the moat rudimentary animal, covers by right an 
enormous field, but is compressed in fact in a kind of viae: 
each advance of the nervous centres, by gi\'ing the organism 
a choice between a larger number of actions, calls forth the 
potentialities that are capable of surrounding the real, 
thus opening the vise wider and allowing consciousness 
to pass more freely. In this second hypothesis, a-s in 
the first, consciousness is still the instrument of action; 
but it is even more true to say that action is tht instrument 
of consciousness ; for the complicating of action with action, 
and the opposing of action to action, are for the imprisoned 
consciousness the only possible means to set itself free. 
How, then, shall we choose between the two hypotheses? 
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If the first is true, consciousness must express exactly, 
at each instant, the state of the brain; there is strict. 
parallelism (so far as intelligible) between the psychical 
and the cerebral state. On the second hypothesis, 
the contrary, there is indeed solidarity and interdependence 
between the brain and consciousness, but not parallelism 
the more complicated the brain becomes, thus giving tl 
organism greater choice of possible actions, the mors] 
does consciousness outrun its physical concomitant. Thus^ 
the recollection of the same spectacle probably modifies 
in the same way a dog's brain and a man's brain, if the- 
perception has been the same; yet the recollection must 
be very different in the man's consciousness from what 
it is in the dog's. In the dog, the recollection remains 
the captive of perception; it is brought back to conscious- 
ness only when an analogous perception recalls it by re- 
producing the same spectacle, and then it is manifested 
by the recognition, acted rather than thoughl, of the present 
perception much more than by an actual reappearance 
of the recollection itself, Man, on the contrary, is capable 
of calling up the recollection at will, at any moment, \a- 
dependently of the present perception. He is not limited 
to ■playing his past life again; he represents and dreams it. 
The local modification of the brain to which the recollection 
is attached being the same in each case, the psychological 
difference between the two recollections cannot have its 
ground in a particular difference of detail between the two 
cerebral mechanisms, but in the difference between the 
two brains taken each as a whole. The more comph 
of the two, in putting a greater number of mechanisms inj 
opposition to one another, has enabled consciousn) 
to disengage itself from the restraint of one and all and 
reach independence. That things do happen in this w^^ 
that the second of the two hypotheses is that which mustl 
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be chosen, is what we have tried to prove, in a former 
work, by the study of facta that best bring into relief 
the relation of the conscious state to the cerebral state, 
the facts of normal and pathological recognition, in particu- 
lar the fonns of aphasia.' But it could have been proved 
by pure reasoning, before even it was evidenced by facts. 
We have shown on what self-contradictory postulate, 
on what confusion of two mutually incompatible symbol- 
isms, the hypothesis of equivalence between the cerebral 
state and the psychic state rests.' 

The evolution of life, looked at from this point, receives 
a clearer meaning, although it cannot be subsumed under 
any actual idea. It is as if a broad current of conscious- 
ness had penetrated matter, loaded, as all consciousness 
is, with an enormous multiplicity of interwoven potential- 
ities. It has carried matter along to organization, but its 
movement has been at once infinitely retarded and in- 
finitely divided. On the one hand, indeed, consciousness 
as had to fall asleep, like the chrysalis in the envelope 
1 which it is preparing for itself wings; and, on the other 
hand, the manifold tendencies it contained have been 
distributed among divei^ent series of organisms which, 
moreover, express these tendencies outwardly in move- 
ments rather than internally in representations. In the 
course of this evolution, while some beings have fallen 
more and more asleep, others have more and more complete- 
ly awakened, and the torpor of some has served the activity 
of others. But the waking could be effected in two different 
ways. Life, that is to say consciousness launched into 
matter, fixed its attention either on its own movement or 
on the matter it was passing through; and it has thus 

' Maliirf et mfmoire, nhapa. ii. and iii. 
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an instrument in order to become master of it. It is 
this mastery that profits humanity, much more even than 
the material result of the invention itself. Though we 
derive an immediate advantage from the thing made, as 
an intelligent animal might do, and though this advantage 
be all the inventor sought, it is a sHght matter comijared 
with the new ideas and new feelings that the invention 
may give rise to in every direction, as if the essential part 
of the effect were to raise us above ourselves and enlarge 
our horizon. Between the effect and the cause the dis- 
proportion is so great that it is difficult to regard the cause 
as producer of its effect. It releases it, whilst settling, 
indeed, its direction. Ever>thing happens as though 
the grip of intelligence on matter were, in its main intention, 
to let something pass that matter is holding back. 

The same impression arises when we compare the brain 
of man with that of the animals. The difference at first 
appears to be only a difference of size and complexity. 
But, judging by function, there must be something else 
besides. In the animal, the motor mechanisms that the 
bnun succeeds in setting up, or, in other words, the habits 
contracted voluntarily, have no other object nor effect 
than the accompHshment of the movements marked out 
in these habits, stored in these mechanisms. But, in man, 
the motor habit may have a second result, out of proportion 
to the first: it can hold other motor habits in check, and 
thereby, in overcoming automatism, set consciousness 
free. Wc know what vast re^ons in the human brain 
language occupies. The cerebral mechanisms that corre- 
spond to the words have this in particular, that they can 
be made to grapple with other mechanisms, those, for 
instance, that correspond to the things themselves, or 
even be made to grapple with one another. Meanwhile 
consciousness, which would have been dragged down and 
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drowned in the accomplishment of the act, 
and set free.' 

The difference must therefore be more radical than 
superficial examination would lead ua to suppose. It 
the difference between a mechanism which engages 
attention and a mechanism from which it can be diverted. 
The primitive steam-engine, as Newcomen conceived it, 
required the presence of a person exclusively employed to 
turn on and off the taps, either to let the steam into the 
cylinder or to throw the cold spray into it in order to con- 
dense the steam. It is said that a boy employed on thia 
work, and very tired of having to do it, got the idea of' 
tying the handles of the taps, with cords, to the beam ol i 
the engine. Then the machine opened and closed the taps, 
itself; it worked all alone. Now, if an observer had com- ■ 
pared the structure of this second machine with that of 
the first without taking into account the two boys left to 
watch over them, he would have found only a slight 
difference of complexity. That is, indeed, all we can per- 
ceive when we look only at the machines, But if we cast a 
glance at the two boys, we shall see that whilst one is 
wholly taken up by the watching, the other is free to 
go and play as he chooses, and that, from this point of 
view, the difference between the two machines is radical, 
the first holding the attention captive, the second setting 
it at liberty. A difference of the same kind, we thini^ 
would be found between the brain of an animal and the 
Duman brain. 

If, now, we should wish to express this in terms 

' A geologist whom wb have already had occaaion to die, N. 
Sholer, well e&ys that "when we come to man, it seems a 
the ancient subjection of mind to body ftbolished, and the intellocti 
parts de\'elop with an extraordinary rapidity, the Htnieture of 
body remaining identical in essentials'' {Sbaier, The Interpri 
ol Nature, Boston, 1890, p. 1S7). 
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finality, we should have to say that consciousness, after 
having been obliged, in order to set itself free, to divide 
organization into two complementary parts, vegetables 
on one hand and animals on the other, has sought an 
issue in the double direction of instinct and of intelligence. 
It has not found it with instinct, and it has not obtained 
it on the side of intelligence except by a sudden leap 
from the animal to man. So that, in the last analysis, 
man might be considered the reason for the existence of 
the entire organization of life on our planet. But this 
would be only a maimer of speaking. There is, in reality, 
only a current of existence and the opposing current; 
thence proceeds the whole evolution of life. We must 
now grasp more closely the oppa^ition of these two currents. 
Perhaps we shall thus discover for them a common source. 
By this we shall also, no doubt, penetrate the most obscure 
regions of metaphysics. However, as the two directions 
we have to follow are clearly marked, in intelligence on the 
one hand, in iastinct and intuition on the other, we are not 
afraid of straying. A survey of the evolution of life 
suggests to us a certain conception of knowledge, and also a 
certain metaphysics, which imply each other, Once made 
clear, this metaphysics and this critique may throw some 
light, in their turn, on evolution as a whole. 
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and materiality have been constituted, in detail, by 
reciprocal adaptation. Both are derived from a wider 
and higher form of existence. It is there that we must 
replace them, in order to see them issue forth. 

Such an attempt may appear, at first, more daring 
than the boldest speculations of metaphysicians. It 
claims to go further than psychology, further than cos- 
mology, further than traditional metaphysics; for psy- 
chology, cosmology and metaphysics take intelligence, 
in all that is essential to it, as given, instead of, as we now 
propose, engendering it in its form and in its matter. The 
enterprise is in reality much more modest, as we are going 
to show. But let ua first say how it differs from others. 

To begin with psychology, we are not to believe that 
it engenders intelligence when it follows the progressive 
development of it through the animal series. Comparative 
psychology teaches us that the more an animal is intelligent, 
the more it tends to reflect on the actions by which it 
makes use of things, and thus to approximate to man. 
But its actions have already by themselves adopted the 
principal lines of human action; they have made out the 
same genexal directions in the material world as we have; 
they depend upon the same objects bound together by 
the same relations; so that animal intelligence, although 
it does not form concepts properly so called, already moves 
in a conceptual atmosphere. Absorbed at every instant 
by the actions it performs and the attitudes it must adopt, 
drawn outward by them and so externalized in relation 
to itself, it no doubt plays rather than thinks its ideas; 
this play none the less already corresponds, in the main, 
to the general plan of human intelligence.' To explain 
the intelligence of man by that of the animal consists 

> We have developed this point in Matvsrt tt m6moire, chaps, ii. and 

Hi., nolably pp. 78-80 und 11>9-1S0. 
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along the same articulations. It is not indeed necessary 
that they should separate it into bodies at all. In order to 
follow the indications of instinct, there is no need to per- 
ceive objecls, it ia enough to distinguish jrroperties. In- 
telligence, on the contrary, even in its humblest form, 
already aims at getting matter to act on matter. If on 
one side matter lends itself to a division into active and 
passive bodies, or more simply into coexistent and distinct 
fragments, it is from this side that intelligence will regard 
it; and the more it busies itself with di%'iding, the more it 
will spread out in space, in the form of extension adjoining 
extension, a matter that undoubtedly itself has a tendency 
to spatiality, but whose parts are yet in a state of reciprocal 
uplication and interpenetration. Thus the same move- 
ment by which the mind is brought to form itself into 
intellect, that is to say, into distinct concepts, brings 
matter to break itself up into objects excluding one another. 
The vwre consciousness is inlellectualized, Ihe more is matter 
spatialized. So that the evolutionist philosophy, when it 
imagines in space a matter cut up on the very lines that 
our action will follow, has given itself in advance, ready 
made, the intelligence of which it claims to show the genesis. 
Metaphysics applies itself to a work of the same kind, 
though subtler and more self-conscious, when it deduces 
o prion the categories of thought. It compresses intellect, 
reduces it to its quintessence, holds it tight in a principle 
so simple that it can be thought empty: from this principle 
we then draw out what we have virtually put into it. In 
this way we may no doubt show the coherence of intelli- 
gence, define intellect, give its formula, but we do not 
trace its genesis. An enterprise like that of Fichte, al- 
though more philosophical tlmn that of Spencer, in that it 
pays more respect to the true order of things, hardly leads 
us any further. Fichte takes thought in a concentrated 
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state, and expands it into reality; Spencer starts from 
external reality, and condenses it into intellect. But, 
in the one ease as in the other, the intellect must be taken 
at the beginning as giveQ-*-eithev condensed or expanded, 
grasped in itself by a direct vision or perceived by reflectitm 
in nature, as in a mirror. 

The agreement of most philosophers on this point 
comes from the fact that they are at one in affirming 
the unity of nature, and in representing this unity under 
an abstract and geometrical fonn. Between the organized 
and the unorganized they do not see and they will not see 
the cleft. Some start from the inorganic, and, by com- 
pounding it with itself, claim to form the living; others 
place life fiist, and proceed towards matter by a skilfully 
managed decrescendo; but, for both, there are only dif- 
ferences of degree in nature — degrees of complexity in the 
first hypothesis, of intensity in the second, Once this 
principle is admitted, intelligence becomes as vast as reality; 
for it ia unquestionable that whatever is geometrical in 
things is entirely accessible to human intelligence, and 
if the continuity between geometry and the rest is per- 
fect, all the rest must indeed be equally intelUgible, 
equally intelligent. Such is the postulate of most systems. 
Any one can easily be. convinced of this by comparing 
doctrines that seem to have no common point, no common 
measure, those of Fichte and Spencer for instance, two 
names that we happen to have just brought together. 

At the root of these speculations, then, there are thft 
two convictions correlative and complementary, 
nature is one and that the function of intellect is to embi 
it in its entirety. The faculty of knowing being supposed' 
coextensive with the whole of experience, there can no 
longer be any question of engendering it. It is alrea^^y 
^ven. and we merely have to use it, as we use our sight to 
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take in the horizon. It is true that opinions differ as to 
the value of the result. For some, it is reality itself that 
the intellect embraces; for others, it is only a phantom. 
But, phantom or reality, what intelligence grasps is thought 
to be all that can be attained. 

Hence the exaggerated confidence of philosophy in 
the powers of the individual mind. Whether it is dog- 
matic or critical, whether it admits the relativity of our 
knowledge or claims to be established within the absolute, 
a philosophy is generally the work of a philosopher, a 
single and unitary vision of the whole. It is to be taken 
or left. 

More modest, and also alone capable of bdng completed 
and perfected, is the philosophy we advocate. Human 
intelligence, as we represent it, is not at all what Plato 
taught in the allegory of the cave. Its function is not to 
look at passing shadows nor yet to turn itself round and 
contemplate the glaring sun. It has something else to do. 
Harnessed, like yoked oxen, to a hcavj- task, we feel the 
play of our muscles and joints, the weight of the plow 
and the resistance of the soil. To act and to know that 
we are acting, to come into touch with reality and even to 
hve it, but only in the measure in which it concerns the 
work that is being accomplished and the furrow that is 
being plowed, such is the function of human intelligence. 
Yet a beneficent fluid bathes us, whence we draw the very 
force to labor and to live. From this ocean of life, in which 
we are immersed, we are continually drawing something, 
and we feel that our being, or at least the intellect that 
guides it, has been formed therein by a kind of local con- 
centration. Philosophy can only be an effort to dissolve 
in into the Whole. Intelligence, reabsorbed into its 
principle, may thus live back again its own genesis. But 
the enterprise cannot be achieved in one stroke; it is 
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necessarily collective and progressive. It consists in f 
interchange of impressions which, correcting and adding I 
to each other, will end by expanding the humanity in, I 
us and making us even transcend it. 

But this metliod has against it the most inveterate J 
habits of the mind. It at once suggests the idea of a ' 
vicious circle. In vain, we shall be told, you claim to 
go beyond intelligence: how can you do that except 
by intelligence? All that is clear in your consciousness 
is intelligence. You are inside your own thought; you ■ 
cannot get out of it. Say, if you hke, that the intellect [ 
is capable of progress, that it will see more and more. I 
clearly into a greater and greater number of things; but-j 
do not speak of engendering it, for it is with your intellect j 
itself that you would have to do the work. 

The objection presents itself naturally to the mind. 
But the same reasoning would prove also the impossibility 
of acquiring any new liabit. It is of the essence of reason- 
ing to shut us up in the circle of the given. But action 
breaks the circle. If we had never seen a man swim, we 
might say that swimming is an impossible tiling, inasmuch 
as, to learn to swim, we must begin by holding ourselves 
up in the water and, consequently, already know how to 
Bwim. Reasoning, in fact, always nails us down to the i 
solid ground. But if, quite simply, I throw myself into 
the water without fear, I may keep myself up well enough 
at first by merely struggling, and gradually adapt myself 
to the new environment: I shall thus have learnt to swim. 
So, in theory, there is a kind of absurdity in trying to 
know otherwise than by intelligence; but if the risk be i 
frankly accepted, action will perhaps cut the knot that ' 
reasoning has tied and will not unloose. 

Besides, the risk will appear to grow less, the more ] 
our poirjt of view is adopted. We have shown that in- j 
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tellect has detached itself from a vastly wider reality, 
but that there has never been a clean cut between the two; 
all around conceptual thought there remains an indistinct 
fringe which recalls its origin. And further we compared 
the intellect to a solid nucleus formed by means of con- 
sation. This nucleus does not differ radically from the 
fluid surrounding it. It can only be reabsorbed in it be- 
cause it is made of the same substance. He who throws 
hinaself into the water, having known only the resistance 
of the solid earth, will immediately be drowned if he does 
not struggle against the fluidity of the new environment: 
he must perforce still cling to that solidity, so to speak, 
which even water presents. Only on this condition can 
he get used to the fluid's fluidity. So of our thought, 
when it has decided to make the leap. 

But leap it must, that is, leave its own environment. 
Reason, reasoning on its powers, will never succeed in 
extending them, though the extension would not appear 
at all unreasonable once it were accomplished. Thousands 
and thousands of variations on the theme of walking 
will never yield a rule for swimming: come, enter the 
water, and when you know how to swim, you will under- 
stand how the mechanism of swimming is connected 
with that of walking. Swimming is an extension of walk- 
mg, but walking would never have pushed you on to 
swimming. So you may speculate as intelligently as you 
will on the mechanism of intelligence; you will never, by 
this method, succeed in going beyond it. You may get 
something more complex, but not something higher nor 
even something different. You must take things by storm: 
you must thrust intelligence outside itself by an act of will. 

So the vicious circle is only apparent. It is, on the 
contrary, real, we think, in every other method of philoso- 
phy. This we must try to show in a few words, if only 
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judgment on the fact are two distinct things, distinct 
for the very simple reason that above the fact, and in- 
dependent of it, there ia a law promulgated by a legislator. 
Here the laws are internal to the facts and relative to the 
lines that have been followed in cutting the real into 
distinct facts. We cannot describe the outward appearance 
of the object without prejudging its inner nature and its 
organization. Form is no longer entirely isolable from 
matter, and he who has begun by reserving to philos- 
ophy questions of principle, and who has thereby tried 
to put philosophy above the sciences, as a "court of cai>sa- 
tion" is above the courts of a-ssizcs and of appeal, will 
gradually come to make no more of philosophy than a 
registration court, charged at most with wording more 
precisely the sentences that are brought to it, pronounced 
and irrevocable. 

Positive science is, in fact, a work of pure intellect. 
Now, whether our conception of the intellect be accepted 
or rejected, there is one point on which everj-body will 
agree with us, and that is that the intellect is at home in 
the presence of unorganized matter. This matter it makes 
use of more and more by mechanical inventions, and 
mechanical inventions become the easier to it the more it 
thinks matter as mechanism. The intellect bears within 
itself, in the form of natural logic, a latent geometri.sin 
that is set free in the measure and proportion that the 
intellect penetrates into the inner nature of inert matter. 
Intelligence is in tune with this matter, and that is why 
the physics and metaphysics of inert matter are so near 
each other. Now, when the intellect undertakes the 
study of life, it necessarily treats the li\*ing like the inert, 
applying the same forms to this new object, carrj'ing 
over into this new field the same habits that have succeeded 
80 well in the old; and it is right to do so, for only on such 
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as we wiU, the form of nature or the form of thought. 
All these philosophies tell us, in their different languages, 
that science is right to treat the living as the inert, and that 
there is no difference of value, no distinction to be made 
between the results which intellect arrives at in applying 
its categories, whether it rests on inert matter or attacks 
life. 

In many cases, however, we feel the frame cracking. 
But as we did not begin by distinguishing between the 
inert and the hving, the one adapted in advance to the 
frame in which we insert it, the other incapable of be- 
ing held in the frame otherwise than by a convention 
which eliminates from it all that is essential, we find our- 
selves, in the end, reduced to regarding everything the 
frame contains with ecjual suspicion. To a metaphysical 
dogmatism, which has erected into an absolute the factitious 
unity of science, there succeeds a skepticism or a relativism 
that universalizes and extends to all the results of science 
the artificial character of some among them. So philosophy 
swings to and fro between the doctrine that regards ab- 
solute reality as unknowable and that which, in the idea 
it gives us of this reality, says nothing more than science 
has said. For having wished to prevent all conflict be- 
tween science and philosophy, we have sacrificed philosophy 
without any appreciable gain to science. And for having 
tried to avoid the seeming vicious circle which consists 
in using the intellect to transcend the intellect, we find 
oureelves turning in a real circle, that which consists in 
laboriously rediscovering by metaphysics a imity that we 
began by positing a ■priori, a unity that we admitted blindly 
and unconsciously by the very act of abandoning the whole 
of experience to science and the whole of reality to the 
pure understanding. 

Let us begin, on the contrary, by tracing a line of de- 
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marcation between the inert and the living. We shall 
find that the inert enters naturally into the frames of the 
intellect, but that the living is adapted to these frames 
only artificially, so that we must adopt a special attitude 
towards it and examine it with other eyes than those of 
positive science. Philosophy, then, invades the domain 
of experience. She busies herself with many things which 
hitherto have not concerned her. Science, theory of know- 
ledge, and metaphysics find themselves on the same ground. 
At first there may be a certain confusion. All three may 
think they have lost something. But all three will profit 
from the meeting. 

Positive science, indeed, may pride itself on the uniform 
value attributed to its affinnations in the whole Geld of 
ex|)erience. But, if they are all placed on the same foot- 
ing, they are all tainted with the same relativity. It 
is not so, if we begin by making the distinction which, 
in our view, is forced upon us. The understanding is 
at home in the domain of unorganized matter. On this 
matter human action is naturally exercised; and action, 
as we said above, cannot be set in motion in the unreal. 
Thus, of physics — so long as we are considering only its 
general form and not the particular cutting out of matter 
in which it is manifested — we may say that it touches 
the absolute. On the contrary, it is by accident — chance 
or convention, as you please — that science obtains a hold 
on the living analogou.s to the hold it has on matter. Here 
the use of conceptual frames is no longer natural. I do not 
wish to say that it is not legitimate, in the scientific mean- 
ing of the term. If science is to extend our action on 
things, and if we can act only with inert matter for in- 
strument, science can and must continue to treat the 
living as it has treated the inert. But, in doing so, 
must be imdci-stood that the further it penetrates 
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depths of life, the more symbolic, the more relative to 
the contingencies of action, the knowledge it supphes 
to us becomes. On this new ground philosophy ought 
then to follow science, in order to superpose on scientific 
truth a knowledge of another kind, which may be called 
metaphysical. Thus combined, all our knowledge, both 
scientific and metaphysical, is heightened. In the absolute 
we live and move and have our being. The knowledge 
we possess of it is incomplete, no doubt, but not external 
or relative. It is reality itself, in the profoundest meaning 
of the word, that we reach by the combined and pro- 
gressive development of science and of philosophy. 

Thus, in renoimcmg the factitious unity which the 
understanding imposes on nature from outside, we shall 
perhaps find its true, inward and living unity. For the 
effort we make to transcend the pure understanding in- 
troduces us into that more vast something out of which 
our understanding is cut, and from which it has detached 
itself. And, as matter is determined by intelligence, as 
there ia between them an evident agreement, we cannot 
make the genesis of the one without making the genesis 
of the other. An identical process must have cut out 
matter and the intellect, at the same time, from a stuff 
that containe<i both. Into this reality wo shall get back 
more and more completely, in proportion as we compel 
ourselves to transcend pure intelligence. 



Let us then concentrate attention on that which we 
have that is at the same time the most removed from 
externality and the least penetrated with intellectuality. 
Ijct us seek, in the depths of our cxjierience, the point 
where we feel ourselves most intimately within our own 
life. It is into pure duration that wc then plunge back, 
a duration in which the past, always moving on, is swelling 
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unceasingly with a present that is absolutely new, Butii< 
at the sanae time, we feel the spring of our will straini 
to its utmost limit. We must, by a strong recoil of oi 
personality on itself, gather up our past which is slipping 
away, in order to thrust it, compact and undivided, into a 
present which it will create by entering. Rare indeed are 
the moments when we are self-possesaed to this extent: 
it is theu that our actions are truly free. And even at< 
these moments we do not completely possess ourselves. 
Our feeling of duration, I should say the actual coinciding 
of ourself with itself, admits of degrees. But the more 
the feeling is deep and the coincidence complete, the 
more the life in which it replaces us absorbs intellectuality 
by transcending it. For the natural function of the in- 
tellect is to bind like to like, and it is only facts that can 
be repeated that are entirely adaptable to intellectual 
conceptions. Now, our intellect does undoubtedly graap 
the real moments of real duration after they are past; 
we do so by reconstituting the new state of consciousneaa 
out of a series of views taken of it from the outside, each, 
of which resembles as much as possible something already 
known; in this sense we may say that the state of coft- 
Bciousness contains intellectuality implicitly. Yet the 
state of consciousness overflows the intellect; it is indeed 
incommensurable with the intellect, being itself indivisible 
and new. 

Now let us relax the strain, let us interrupt the effort 
to crowd as much as possible of the past into the present. 
If the relaxation were complete, there would no longer 
be either memory or will — ^which amounts to saying that, 
in fact, we never do fall into this absolute pas.sivity, any 
more than we can make ourselves alisolutcly free. But, 
in the limit, we get a glimjwe of an existence made of a 
present which recommences unceasingly — devoid of real 
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duration, nothing but the instantaneous which dies and 
13 bom again endlessly. Is the existence of matter of 
this nature? Not altogether, for analysis resolves it into 
elementary vibrations, the shortest of which are of very 
slight duration, ahiiost vanishing, but not nothing. It 
may be presumed, nevertheless, that physical existence 
inclines in this second direction, as [^ychical existence 
in the first. 

Behind "spirituality" on the one hand, and " materiality" 
with intellectuality on the other, there are then two pro- 
cesses opposite in their direction, and we pass from the 
first to the second by way of inversion, or perhaps even by 
simple interruption, if it is true that inversion and in- 
terruption are two terms which in this case must be held 
to be synonymous, as we shall show at more length later 
on. This presumption is confinued when we consider 
things from the point of view of extension, and no longer 
from that of duration alone. 

The more we succeed in making ourselves conscious 
of our progress in pure duration, the more we feel the 
different parts of our being enter into each other, and 
our whole personality concentrate itself in a point, or 
rather a sharp edge, pressed against the future and cutting 
into it unceasingly. It is in this that life and action are 
free. But suppose we let ourselves go and, instead of 
acting, dream. At once the self is scattered; our past, 
which till then wa.s gathered together into the indivisible 
impulsion it communicated to us, is broken up into a 
thousand recollections made external to one another. 
They give up interpenetrating in the degree that they 
become fixed. Our personality thus descends in the 
direction of space. It coa.sts around it continually in 
sensation. We will not dwell here on a point we have 
Studied elsewhere. Let us merely recall that extension 
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We have treated of the first point elsewhere. As to 
the second, we will limit ourselves to pointing out that 
perfect spatiality would consiHt in a perfect externality 
of parts in their relation to one another, that is to say, 
in a complete reciprocal independence. Now, there is no 
material point that does not act on every other material 
point. When we observe that a thing really is there where 
it acls, we shall be led to say (as P'araday was) that all 
the atoms interpenetrate and that each of them fills the 
world. On such a hypothesis, the atom or, more generally, 
the material pomt, becomes simply a view of the mind, 
a view which we come to take when we continue far enough 
the work (wholly relative to our faculty of acting) by 
which we subdivide matter into bodies. Yet it is undeniable 
that matter lends itself to this 8ubdi\-ision, and that, in 
supposing it breakable into parts external to one another, 
we are constructing a science suiBciently representative 
of the real. It is undeniable that if there be no entirely 
isolated system, yet science finds means of cutting up the 
universe into systems relatively independent of each other, 
and commits no appreciable error in doing so. What else 
can this mean but that matter extends itself in space with- 
out being absolutely extended therein, and that in regarding 
matter as decomposable into isolated systems, in attribut- 
ing to it quite distinct elements which change in relation to 
each other without changing in themselves (which are 
"displaced," shall we say, without tjeing "altered"), in 
short, in conferring on matter the properties of pure 
space, we are transporting ourselves to the terminal point 
of the movement of which matter simply indicates the 
direction? 

What the Transcendental Aesthetic of Kant appears 
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leads. Such is the governing idea of the Kantian criticism. 
It ha3 inspired Kant with a peremptory refutation of 
"empiricist" theories of knowledge. It is, in our opinion, 
definitive in what it denies. But, in what it afSnns, does 
it give us the solution of the problem? 

With Kant, space is given as a ready-made form of 
our perceptive faculty^a veritable deus ex machina, of 
which we see neither how it arises, nor why it is what 
it is rather than anything else. " Things-in-themselves" 
are also given, of which he claims that we can know noth- 
ing: by what right, then, can he affirm their existence, 
even as "problematic"? If the unknowable reality pro- 
jects into our perceptive faculty a "sensuous manifold" 
capable of fitting into it exactly, is it not, by that very 
fact, in part known? And when we examine this exact 
fitting, shall we not be led, in one point at least, to suppose 
a pre-established harmony between things and our mind — 
an idle hypothesis, which Kant was right in wishing to 
avoid? At bottom, it is for not having distinguished 
degrees in spatiality that he has had to take space ready- 
made as given^whence the question how the "sensuous 
manifold" is adapted to it. It is for the same reason 
that he has supposed matter wholly developed into parts 
absolutely external to one another; — whence antinomies, 
of which we may plainly see that the thesis and antithesis 
suppose the perfect coincidence of matter with geometrical 
space, but which vanish the moment we cease to extend 
to matter what is true only of pure space. Whence, 
finally, the conclusion that there are three alternatives, 
and three only, among which to choose a theory of know- 

^- ledge: either the mind is determined by things, or things 

^H are determined by the mind, or between mind and things 

^1 we must suppose a mysterious agreement. 

^M But the truth is that there is a fourth, which does not 
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nitely by the solution that will be given to the problems 
that will follow: thus, science as a whole ia relative to 
the particular order in which the problems happen to have 
been put. It is in this meaning, and to this degree, that 
science must be regarded as conventional. But it is a 
conventionality of fact so to speak, and not of right. 
In principle, positive science bears on reality itself, pro- 
vided it does not overstep the limits of its own domain, 
which is inert matter. 

Scientific knowledge, thus regarded, rises to a higher 
plane. In return, the theory of knowledge becomes 
an infinitely difficult enterprise, and which passes the 
powers of the intellect alone. It is not enough to deter- 
mine, by careful analysis, the categories of thought ; 
we must engender them. As regards space, we must, 
by an effort of mind sui generis, follow the progression 
or rather the regression of the extra-spatial degrading 
itself into spatiality. When we make ourselves self- 
conscious in the highest possible degree and then let our- 
selves fall back little by little, we get the feeling of ex- 
tension: we have an extension of the self into recollections 
that are fixed and external to one another, in place of the 
tension it |X»Bsessed as an indivisible active will. But 
this is only a beginning. Our consciousness, sketching 
the movement, shows us its direction and reveals to us 
the possibility of continuing it to the end; but conscious- 
ness itself does not go so far. Now, on the other hand, 
if we consider matter, which seems to us at first coincident 
with space, we find that the more our attention is fixed 
on it, the more tlie parts which we said were laid side by 
side enter into each other, each of them undei^oing the 
action of the whole, which is consequently somehow present 
in it. Thus, although matter stretches itself out in the 
direction of space, it does not completely attain it; whence 




we may conclude that it only carries very much furthw 
the movement that conisciousneas is able to sketch within 
us in its nascent state. We hold, therefore, the two ends 
of the chain, though we do not succeed in seizing the inter- 
mediate links. Will they always escape us? We must 
remember that philosophy, as we define it, has not yet be- 
come comi)lete!y conscious of itself. Physics understands 
its role when it pushes matter in the direction of spatiality; 
but has metaphysics underetood its r61e when it has simply 
trodden in the steps of physics, in the chimerical hope of 
going further in the same direction? Should not its own 
task be, on the contrary, to remount the incline that 
physics descends, to bring back matter to its origins, and 
to build up progressively a cosmology which would be, 
so to speak, a reversed psychology? All that which seems 
positive to the physicist and to the geometrician would 
become, from this new point of view, an interruption or 
inversion of the true positivity, which would have to 
defined in psychological terras. 



When we consider the admirable order of mathematii 
the perfect agreement of the objects it deals with, t! 
immanent logic in numbers and figures, our certainty 
of always getting the same conclusion, however diverse 
and complex our reasonings on the same subject, we 
hesitate to see in properties apparently so pfsitive a system 
of negations, the absence rather than the presence of a true 
reality. But we must not forget that our intellect, which 
finds this order and wonders at it, is directed in the same 
line of movement that leads to the materiality and spatial- 
ity of its object. The more complexity the intellect puts 
into its object by analyzing it, the more complex is the order 
it finds there. And this order and this complexity neces- 
sarily appear to the intellect as a positive reality, since 
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reality and intellectuality are turned in the same direction. 
When a poet reads me his verses, I can interest myself 
enough in him to enter into his thought, put myself into 
hig feehngs, hve over again the simple state he has broken 
into phrases and words. I sympathize then with his 
inspiration, I follow it with a continuous movement which 
ia, like the inspiration itself, an undivided act. Now, I 
need only relax my attention, let go the tension that there 
is in me, for the sounds, hitherto swallowed up in the sense, 
to appear to me distinctly, one by one, in their materiality. 
For this I have not to do anything ; it is enough to withdraw 
something. In proportion as I let myself go, the successive 
sounds will become the more individualized; as the phrases 
were broken into words, so the words will scan in syllables 
which I shall perceive one after another. Let me go 
farther still in the direction of dream: the letters them- 
selves will become loose and will bo seen to dance along, 
hand in hand, on some fantastic sheet of paper. I shall 
then admire the precision of the interweavings, the mar- 
velous order of the procession, the exact insertion of the 
letters into the syllables, of the syllables into the words and 
of the words into the sentences. The farther I pursue 
this quite negative direction of relaxation, the more ex- 
tension and complexity I shall create; and the more the 
complexity in its turn increases, the more admirable will 
seem to be the order which continues to reign, undisturbed, 
among the elements. Yet this complexity and extension 
represent nothing positive; they express a deficiency of 
K will. And, on the other hand, the order must grow with 
^B the complexity, since it is only an aspect of it. The more 
^M we perceive, symbolically, parts in an indivisible whole, 
^H the more the number of the relations that the parts have 
^M between themselves necessarily increases, since the same 
^M undividedness of the real whole continues to hover over 
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the growing multiplicity of the symbolic elements into 
which the scattering of the attention has decomposed 
it. A comparison of this kind will enable us to understand, 
in some measure, how the same suppression of positive 
reality, the same inversion of a certain original movement, 
can create at once exteaslon in space and the admirable 
order which mathematics finds there. There is, of course, 
this difference between the two cases, that words and letters 
have been invented by a positive effort of humanity, while 
space arises automatically, as the remainder of a sub- 
traction arises once the two numbers are posited.' But, 
in Uie one case as in tlie oLlier, the infinite complexity 
of the parts und their perfect coordination among them- 
selves are created at one and Ihf same time by an inversion 
which is, at botlom, an interruption, that is to say, aj 
iliminution ofposiiive reality. ■ 

All the operations of our intellect fend to geometry, 
as to the goal where they find their perfect fulfilment. 

■ Our compariaou does no more thaji develop the content of Ihe term 
Myoa, as Plotinus undemtands it. For while the i^oa of tliU phi- 
lo!(opher is a generating and informing power, an aapect or a fragment 
of the 4'''lfi! ""^ ^^ other hand Plotinus sometimes speaks of it aa of a 
discouTKe. More generally, the relation tliat we establish in the present 
cliapter between "extension" and "detension" resembles in some 
aspects that wliich Plotinus supposes (some developments of which 
must have inspired M. Ravaiason) when he mokes extension not indeed 
an inversion of original Being, but an enfeebiement of its essence, one 
of the last stages of the procession, {see in particular, Enn. IV. iij. 9-11, 
and III. vi. 17-lS}. Yet ancient philosophy did not see wnai con- 
sequences would result tmm this for mathematics, for Plotinus, Uka 
Plato, erected matliematical essences into absolute realities. Above 
all. it suffered itself to be deceived by the purely superficial analogy 
of duration with extension. It treated (he one as it treat«d tlie other, 
regarding change as a degradation of immutability, the sensible as a 
fall from the intelligible. Whence, as we sliall show in llie next chapter, 
a philosophy which fails te recognize the real function and scope of the 
inteUect. 
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But, as geometry is necessarily prioi to them (since these 
operations have not as their end to construct space and 
cannot do otherwise than take it as giveiO it is evident 
that it is a latent geometry, immanent in oui idea of apace, 
which is the main spring of our intellect and the cause of its 
working. We shall be convinced of this if wc consider 
the two essential functions of intellect, the faculty of de- 
duction and that of induction. 

Let us begin with deduction. The same movement 
by which I trace a figure in space engenders its properties: 
they are visible and tangible in the movement itself; I 
feel, I see in space the relation of the definition to ita 
consequences, of the premisses to the conclusion. All 
the other concepts of which experience suggests the idea 
to me are only in part constructible a priori; the definition 
of them is therefore imperfect, and the deductions into 
which these concepts enter, however closely the conclusion 
is linked to the premisses, participate in this imperfection. 
But when I trace roughly in the sand the base of a tri- 
angle, as I begin to form the two angles at the base, I 
know positively, and understand absolutely, that if these 
two angles are equal the sides will be etjual also, the figure 
being then able to be turned over on itself without there 
being any change whatever. I know it before I have 
learnt geometry. Thus, prior to the science of geometry, 
there is a natural geometry whose clearness and evidence 
surpass the clearness and evidence of other deductions. 
Now, these other deductions bear on qualities, and not on 
magnitudes purely. They are, then, likely to have been 
formed on the model of the first, and to borrow their force 
from the fact that, behind quality, we sec magnitude 
vaguely showing through. We may notice, as a fact, 
that questions of situation and of magnitude are the first 
that present themselves to our activity, those which in- 
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certain measure. Very soon appeal has to be made to 
common sense, that is to say, to the continuous experience 
of the real, in order to inflect the consequences deduced 
and bend them along the sinuosities of life. Deduction 
succeeds in things moral only metaphorically, so to speak, 
and just in the measure in which the moral is transposable 
into the physical, I should say translatable into spatial 
symbols. The metaphor never goes very far, any more 
than a curve can long be confused with its tangent. Must 
we not be stmck by this feebleness of deduction as some- 
thing very strange and even paradoxical? Here m a pure 
operation of the mind, accomplished solely by the power 
of the mind. It seems that, if anywhere it should feel 
at home and evolve at ease, it would be among the things 
of the mind, in the domain of the mind. Not at all; 
it is there that it is immediately at the end of its tether. 
On the contrary, in geometry, in astronomy, in physics, 
where we have to do with things external to us, deduction 
is all-powerful 1 Observation and experience are un- 
doubtedly neces.sary in these sciences to arrive at the 
principle, that is, to discover the aspect under which 
things must be regarded; but, strictly speaking, we might, 
by good luck, have hit upon it at once; and, as soon as we 
(sess this principle, we may draw from it, at any length, 
consequences which experience will always verify. Must 
we not conclude, therefore, that deduction is an operation 
governed by the properties of matter, molded on the 
mobile articulations of matter, implicitly given, in fact, 
with the space that underlies mattei? Aa long as it turns 
upon space or spatialized time, it has only to let itself 
;o. It is duration that puts spokes in its wheels. 

Deduction, then, does not work unless there be spatial 
intuition behind it. But we may say the same of induction. 
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' yeslerduy to be llie only tiling wanting to coniplele 
the system, will compleli; il lo-morrow, no ninller when 
may be. What is there jit the biise of this 
belief? Notice that the belief is more or less assured, 
according as the case may be, but that it is forced upon the 
mind as an absolute necessity when the microcosm con- 
sidered contains only magnitudes. If two numticrs be 
given, I am not free to choose their difference. If two 
sides of a triangle and the contained angle are given, the 
third side arises of itself and the triangle completes itself 
automatically. I can, it matters not where and it matters 
not when, trace the same two sides containing the same 
angle: it is evident that the new triangles so formed can be 
superposed on the first, and that consequently the same 
third side will come to complete the system. Now, if 
my certitude is perfect in the case in which I reason on 
pure space determinations, niu.st I not suppose that, in 
the other cases, the certitude is greater the nearer it ap- 
proaches this extreme case? Indeed, may it not be 
the limiting case which is seen through all the others 
and which colors them, accordingly as they are more or 
less transparent, with a more or less pronounced tinge 
of geometrical necessity?' In fact, when I say that 
the water on the fire will boil to-day as it did yesterday, 
and that this is an absolute necessity, I feci vaguely that 
my imagination is placing the stove of yesterday on that 
of to-day, kettle on kettle, water on water, duration on 
duration, and it seems then that the rest must coincide 
also, for the same reason that, when two triangles are 
superposed and two of their sides coincide, their third 
sides coincide also. But my imagination acts thus only 
because it shuts its eyes to two essential points. For the 
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duction, finds there. This order, on which our action 
leans and in which our intellect recognizes itself, seems to 
us marvelous. Not only do the same general causes al- 
ways produce the same general effects, but beneath the 
visible causes and effects our science discovers an infinity 
of infinitesimal changes which work more and more exactly 
into one another, the further we push the analysis: so 
much so that, at the end of this analysis, matter becomes, 
it seems to us, geometry itself. Certainly, the intellect 
is right in admiring here the growing order in the growing 
complexity; both the one and the other must have a 
positive reality for it, since it looks upon itself as positive. 
But things change their aspect when we consider the whole 
of reality as an undivided advance forward to successive 
creations. It seems to us, then, that the complexity of 
the material elements and the mathematical order that 
binds them together must arise automatically when within 
the whole a partial interruption or inversion is produced. 
Moreover, as the intellect itself is cut out of mind by a 
process of the same kind, it is attuned to this order and 
complexity, and admires thera because it recognizea 
itself in them. But what is admirable m itself, what really 
deserves to provoke wonder, is the ever-renewed creation 
which reality, whole and undivided, accomplishes in ad- 
vancing; for no complication of the mathematical order 
with itself, however elaborate we may suppose it. can in- 
troduce an atom of novelty into the world, whereas this 
power of creation once given {and it exists, for we are 
conscious of it in ourselves, at least when we act freely) 
has only to be diverted from itself to relax its tension, only 
to relax ita tension to extend, only to extend for the mathe- 
matical order of the elements so distinguished and the in- 
flexible determinism connecting them to manifest the inter- 
raption of the creative act: in fact, inflexible determinism 
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if the movement which constitutes materiality were not 
the same movement which, prolonged by us to its end, 
that is to say, to homogeneous space, results in making 
us count, measure, follow in their respective ^'ariations terms 
that are functions one of another. To effect this prolong- 
ation of the movement, our intellect has only to let itself 
go, for it runs naturally to space and mathematics, in- 
tellectuality and materiality being of the same nature and 
having been produced in the same way. 

If the mathomatieal order were a positive thing, if 
there were, inrunanent in matter, laws comparable to 
those of our codes, the success of our science would have 
in it something of the miraculous. What chances should 
we have indeed of finding the standard of nature and of 
isolating exactly, in order to determine their reciprocal 
relations, the very variables which nature has chosen? 
But the success of a science of mathematical form would 
be no less incomprehensible, if matter did not already 
possess ever>'thing necessary to adapt itself to our formulae. 
One hj-pothesis only, therefore, remains plausible, namely, 
that the mathematical order is nothing positive, that it 
is the form toward which a certain irUerrupiion tends of 
itself, and that materiality consists precisely in an inter- 
ruption of this kind. We shall understand then why our 
science is contingent, relative to the variables it has chosen, 
relative to the order in which it has successively put the 
problems, and why nevertheless it succeeds. It might 
have been, as a whole, altogether different, and yet have 
succeeded. This is so, just because there is no detinite 
system of mathematical laws, at the base of nature, and 
because mathematics in general represents simply the side to 
which matter inclines. Put one of those little cork dolls 
with leaden feet in any posture, lay it on its back, turn 
it up on its head, throw it into the air: it will always 
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which we generally confuse. As this confusion has created 
the principal difficulties of the problem of knowledge, 
it will not be useless to dwell once more on the marks by 
which the two orders are distinguished. 

In a general way, reahty is ordered exactly to the 
degree in which it satisfies our thought. Order is there- 
fore a certain agreement between subject and object. 
It is the mind finding itself again in things. But the 
mind, we said, can go in two opposite ways. Sometimes 
it follows its natural direction: there is then progress in 
the form of tension, contifiuous creation, free activity. 
Sometimes it inverts it, and this inversion, pushed to 
the end, leads to extension, to the necessary reciprocal 
detennination of elements externalized each by relation 
to the others, in short, to geometrical mechanism. Now, 
whether experience seems to us to adopt the first direction 
or whether it is drawn in the direction of the second, in 
both cases we say there is order, for in the two processes 
the mind finds itself again. The confusion between them 
is therefore natural. To escape it, different names would 
have to be given to the two kinds of order, and that is not 
easy, because of the variety and variability of the fonns 
they take. The order of the second kind may be defined 
as geometry, which is its extreme limit; more generally, 
it m that kind of order that is concerned whenever a relation 
of necessary detennination is found between causes and 
effects. It evokes ideas of inertia, of passivity, of automa- 
tism. As to the first kind of order, it oscillates no doubt 
around finality; and yet we cannot define it as finality, 
for it is sometimes above, sometimes below. In its highest 
forms, it is more than finality, for of a free action or a work 
of art we may say that they show a perfect order, and yet 
they can only be expressed in terms of ideas approximately, 
and after the event. Life in its entirety, regarded as a 
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eyes the very type of the generic: the inorganic genera 
Beem to us to lake living genera as models. Thus the 
vital order, such as it is offered to us piecemeal in experi- 
ence, presents the same character and performs the same 
function as the physical order: both cause experience to 
repeat itself, both enable our mind to generalize. In reality, 
this character has entirely different origins in the two 
cases, and even opposite meanings. In the second case, 
the type of this character, its ideal limit, as also its founda- 
tion, is the geometrical necessity in virtue of which the 
same components give the same resultant. In the first 
case, this character involves, on the contrary, the interven- 
tion of something which manages to obtain the same 
total effect although the infinitely complex elementary 
causes may be quite different. We insisted on this last 
point in our first chapter, when we showed how identical 
structures are to be met with on independent lines of evo- 
lution. But, without looking so far, we may presume 
that the reproduction only of the type of the ancestor 
by his descendants is an entirely different thing from the 
repetition of the same composition of forces which yields 
an identical resultant. When we think of the infinity 
of infinitesimal elements and of infinitesimal causes that 
concur in the genesis of a living being, when we reflect 
that the absence or the deviation of one of them would 
spoil everything, the first impulse of the mind is to consider 
this army of little workers as watched over by a skilled 
foreman, the "vital principle," which is ever repairing 
faults, correcting effects of neglect or absentmindedness, 
putting things back in place: this is how we try to express 
the difference between the physical and the vital order, 
the former making the same combination of caiises give 
the same combined effect, the latter securing the con- 
stancy of the effect even when there is some wavering 
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designated by the same word and subsumed under the same 
idea, the geometrical order and the vital order are accord- 
ingly confused together. According to the point of \'iew, 
the generality of laws is explained by that of genera, or 
that of genera by that of laws. The first view is character- 
istic of ancient thought; the second belongs to modem 
philosophy. But in both ancient and modern philosophy 
the idea of "generality" is an equivocal idea, uniting in its 
denotation and in its connotation incompatible objects 
and elements. In both there are grouped under the same 
concept two kinds of order which are alike only in the 
facility they give to our action on things. We bring 
together the two terms in virtue of a quite external like- 
ness, which justifies no doubt their designation by the 
same word for practice, but which does not authorize 
us at all, in the speculative domain, to confuse them in 
the same definition. 

The ancients, indeed, did not ask why nature submits 
to laws, but why it is ordered according to genera. The 
idea of genus corr&sponds more especially to an objective 
reality in the domain of life, where it expresses an un- 
questionable fact, heredity. Indeed, there can only be 
genera where there are individual objects; now, while 
the organized being is cut out from the general mass of 
matter by his very organization, that is to say naturally, 
it is our perception which cuts inert matter into distinct 
bodies. It is guided in this by the interests of action, 
by the nascent reactions that om- body indicates — that is, 
as we have shown elsewhere,' by the potential genera 
that are trying to gain existence. In this, then, genera 
and individuals determine one another by a semi-artificial 
operation entirely relative to our future action on things. 
Nevertheless the ancients did not hesitate to put all genera 
Matiire et mimoire, chapters iii. and iv 
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transformation. But life can progress only by ineanB of 
the living, which are its depositaries. Innumerable living 
beings, almost alike, have to repeat each other in space 
and in time for the novelty they are working out to grow 
and mature. It is like a book that advances towards a 
new edition by going through thousands of reprints with 
thousands of copies. There is, however, this difference 
between the two cases, that the successive impressions 
are identical, as well as the simultaneous copies of the 
same impression, whereas representatives of one and 
the same species are never entirely the same, either in 
different points of space or at different moments of time. 
Heredity does not only transmit characters; it transmits 
also the impetus in virtue of which the characters are 
modified, and this impetus is vitality itself. That is why 
we say that the repetition which serves as the base of our 
generaUzations is essential in the physical order, accidental 
in the vital order. The physical order is "automatic;" 
the vital order is, I will not say voluntary, but analogous 
to the order "willed." 

Now, as soon as we have clearly distinguished be- 
tween the order that is "willed" and the order that is 
"automatic," the ambiguity that underlies the idea of 
disorder is dissipated, and, with it, one of the principal 
difficulties of the problem of knowledge. 

The main problem of the theory of knowledge is to 
know how science is possible, that is to say, in effect, 
why there is order and not disorder in things. That 
order exists is a fact. But, on the other hand, disorder, 
which appears to us to be less than order, is, it seems, of 
right. The existence of order is then a mystery to be 
cleai-ed up, at any rate a problem to be solved. More 
simply, when we undertake to found order, we regard 
it as contingent, if not in things, at least as viewed by 
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conceived, in this absence of one of the two kinds of order, 
18 the presence of the other. But the second is indifferent 
to me, / am interested only in the first, and I express the 
presence of the second as a function of the first, instead 
of expressing it, so to speak, as a function of itself, by 
Baying it is disorder. Invei-sely, when we affirm that we 
are imagining a chaos, that is to say a state of things in 
which the physical world no longer obeys laws, what are we 
thinking of? We imagine facts that appear and disappear 
caj/ridoushj. First we think of the physical universe as 
we know it, with effects and causes well proportioned to 
each other; then, by a series of arbitrary decrees, we aug- 
ment, diminish, suppress, so as to obtain what we call 
disorder. In reality we have substituted will for the 
mechanism of nature; we have replaced the "automatic 
order" by a multitude of elementary' wills, just to the extent 
that we imagine the apparition or vanishing of phenomena. 
No doubt, for all these Uttle wills to constitute a "willed 
order," they must have accepted the direction of a higher 
will. But, on looking closely at them, we see that that is 
just what they do: our own will is there, which objectifies 
itself in each of these capricious wills in turn, and takes 
good care not to connect the same with the same, nor to 
permit the effect to be proportional to the cause — in fact 
makes one simple intention hover over the whole of the 
elementary volitions. Thus, here again, the absence 
of one of the two orders coasista in the presence of the 
other. In analyzing the idea of chance, which is closely 
akin to the idea of disorder, we find the same elements. 
When the wholly mechanical play of the causes which stop 
the wheel on a number makes mc win, and consequently 
acts Uke a good genius, careful of my interests, or when 
the wholly mechanical force of the wind tears a tile off 
the roof and throws it on to my head, that is to say acts like 
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nothing more. If it seeks to attach an idea to the word, 
it finds that disorder may indeed he the negation of order, 
but that this negation is then the implicit affimiation of the 
presence of the opposite order, which we shut our eyes to 
because it does not interest us, or which we evade by deny- 
ing the second order in its turn — that is, at bottom, by 
re-establishing the first How can we speak, then, of an 
incoherent diversity which an understanding organizes? 
It is no use for us to say that no one supposes this inco- 
herence to be reaHzed or realizable: when we speak of it, 
we believe we are thinking of it; now, in analyzing the 
idea actually present, we find, as we said before, only the 
disappointment of the mind confronted with an order that 
does not interest it, or a swaying of the mind between 
two kinds of order, or, finally, the idea pure and simple 
of the empty word that we have created by joining a 
negative prefix to a word which itself signifies some- 
thing. But it is this analysis that we neglect to make. 
We omit it, precisely because it does not occur to us to 
distinguish two kinds of order that are irreducible to one 
another. 

We said, indeed, that all order necessarily appears 
as contingent. If there are two kinds of order, this con- 
tingency of order is ex|)lained: one of the forms is con- 
tingent in relation to the other. \Vhere I find the geo- 
metrical order, the vital was jiossible; where the order is 
vital, it might have been geometrical. But suppose that 
the order is everywhere of the same kind, and simply admits 
of degrees which go from the geometrical to the vital: 
if a determinate oixler still appears to me to be contingent, 
and can no longer be so by relation to an order of another 
kind, I shall necessarily believe that the order is contingent 
by relation to an d>sence of itself, that is to say by relation 
to a state of things "in which there is no order at all." 
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And this state of things I shall believe that I am think-' 
ing of, because it is implied, it seems, in the very con- 
tingency of oixler, which is an unquestionable fact. I ] 
shall therefore place at the sunmiit of the hierarchy the j 
vital order; then, as a diminution or lower complicatioa 
of it, the geometrical order; and finally, at the bottom of 
all, an absence of order, incoherence itself, on which order 
is superposed. This is why incoherence has the effect 
on me of a word behind which there must be something 
real, if not in things, at least in thought. But if I observe i 
that the state of things implied by the contingency of i 
determinate order is simply the presence of the contrary i 
order, and if by this very fact I posit two kinds of order, 
each the inverse of the other, I perceive that no inte> i 
mediate degrees can be imagined between the two orders, 
and that there is no going down from the two orders to 
the "incoherent." Either the incoherent is only a word, 
devoid of meaning, or, if I give it a meaning, it is on con- 
dition of putting incoherence midway between the two 
orders, and not below botli of them. There is not first 
the incoherent, then the geometrical, then the vital; 
thei'e is only the geometrical and the vital, and then, by a 
swaying of the mind between them, the idea of the in- 
coherent. To speak of an uncoordinated diversity to 
which order is superadded is therefore to commit a veritable 
peiitio principii; for in imagining the uncoordinated we 
really posit an order, or rather two. 

This long analysis was necessary to show how the real 
can pass from tension to extension and from freedom to 
mechanical necessity by way of inversion. It was not 
enough to prove that this relation between the two terms 
is suggested to us, at once, by consciousness and by sensible 
experience. It was necessary to prove that the geometrical 
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order has no need of explanation, being purely and simply 
the suppression of the inverse order. And, for that, it 
was indispensable to prove that suppression ia always a 
substitution and is even necessarily conceived as such; 
it is the requirements of practical life alone that suggest 
to us here a way of speaking that deceives us both as to 
what happens in things and as to what is present to our 
thought. We must now examine more closely the in- 
version whose consequences we have just descrilied. 
What, then, is the principle that has only to let go its 
tension — ^may we say to detend — in order to extend, the 
interruption of the cause here being equivalent to a re- 
versal of the effect? 

For want of a better word we have called it consciousness. 
But we do not mean the narrowed consciousness that 
functions in each of us. Our own consciousness is the con- 
sciousness of a certain living being, placed in a certain 
point of space; and though it does indeed move in the same 
direction as its principle, it is continually drawn the op- 
posite way, obliged, though it goes forward, to look be- 
hind. This retrospective vision is, as we have shown, 
the natural function of the intellect, and consequently 
of distinct consciousness. In order that our consciousness 
shall coincide with something of its principle, it must 
detach itself from the already-made and attach itself to the 
being-made. It needs that, turning back on itself and 
twisting on itself, the faculty of seeing should be made to 
be one with the act of mlling — a painful effort which we 
can make suddenly, doing violence to our nature, but 
cannot sustain more than a few moments. In free action, 
when we contract our whole being in order to thrust it 
forward, we have the more or less clear consciousness 
of motives and of impelling forces, and even, at rare mo- 
ments, of the becoming by which they are organized into 
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and, above all, assured of external points of reference in 
order not to go astray. To that end a continual coming 
and going is necessary between nature and mind. 

When we put back our being into our will, and our 
will itself into the impulsion it prolongs, we understand, 
we feeJ, that reality is a perpetual growth, a creation 
pursued without end. Our will already performs this 
miracle. Eveiy human work in which there is invention, 
every voluntary act in which there is freedom, every 
movement of an organism that manifests spontaneity, 
brings something new into the world. True, these are 
only creations of form. How could they be anything 
else? We are not the vital current itself; we are this 
current already loaded with matter, that is, with con- 
gealed parts of its own substance which it carries along 
its course. In the composition of a work of genius, as 
in a simple free decision, we do, indeed, stretch the spring 
of our activity to the utmost and thus create what no mere 
assemblage of materials could have given (what assemblage 
of curves already known can ever be equivalent to the 
pencil-stroke of a great artist?) but there are, none the 
less, elements here that pre-exist and survive their or- 
ganization. But if a simple arrest of the action that 
generates form could constitute matter (are not the original 
lines drawn by the artist themselves already the fixation 
and, as it were, congealment of a movement?), a creation 
of matter would be neither incomprehensible nor Inad- 
mi.ssible. For we seize from within, we live at every 
instant, a creation of form, and it is just in those casea 
in which the form is pure, and in which the creative current 
is momentarily interrupted, that there is a creation of 
matter. Consider the letters of the alphabet that enter 
into the composition of everything that has ever been 
written: we do not conceive that new letters spring up 
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in that of growth. But it is no longer then of the universe 

in its totality that we must speak. 

Why should we speak of it? The universe is an as- 
semblage of solar systems which we have every reason 
to believe analogous to our own. No doubt they are not 
absolutely independent of one another. Our sun radiates 
heat and light beyond the farthest planet, and, on the 
other hand, our entire solar system is moving in a definite 
direction as if it were drawn. There is, then, a bond 
between the worlds. But this bond may be regarded as 
infinitely loose in comparison with the mutual dependence 
which unites the parts of the same world among them- 
selves; so that it is not artificially, for reasons of mere 
convenience, that we isolate our solar system: nature 
itself invites us to isolate it. As living beings, we depend 
on the planet on which we are, and on the sun that pro- 
vides for it, but on nothing else. As thinking beings, 
we may apply the laws of our physics to our own world, 
and extend them to each of the worlds taken separately; 
but nothing tells us that they apply to the entire universe, 
nor even that such an aMrmation has any meaning; for 
the imiverse is not made, but is being made continually. 
It is growing, perhaps indefinitely, by the addition of new 
worlds. 

Let us extend, then, to the whole of our solar system 
the two most general laws of our science, the principle of 
conservation of energy and that of its degradation — 
limiting them, however, to this relatively closed system 
and to other systems relatively closed. Let us see what 
will follow. We must remark, first of all, that these two 
principles have not the same metaphysical scope. The 
first is a quantitative law, and consequently relative, 
in part, to our methods of measurement. It says that, 
in a system presumed to be closed, the total energy, that 
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machines. Unquestionably, too, the terras in which 
Claueius generalized it were mathematical, and a cal- 
culable magnitude, "entropy," was, in fact, the final 
conception to which he was led. Such precision is necessary 
for practical applications. But the law might have been 
vaguely conceived, and, if absolutely necessary, it might 
have been roughly formulated, even though no one had 
ever thought of measuring the different energies of the 
physical world, oven though the concept of energy had 
not been created. Essentially, it expresses the fact that 
all physical changes have a tendency to be degraded into 
heat, and that heat tends to be distributed among bodies 
in a uniform manner. In this less precise form, it becomes 
independent of any convention ; it is the most metaphysi- 
cal of the laws of physics since it points out without inter- 
posed symbols, without artificial devices of measurements, 
the direction in which the world is going. It tells us that 
changes that are \'isible and heterogeneous will be more and 
more diluted into changes that are invisible and homo- 
geneous, and that the instability to which we owe the rich- 
ness and variety of the changes taking place in our solar 
system will gradually give way to the relative stability 
of elementary vibrations continually and perpetually 
repeated. Just so with a man who keeps up his strength 
as he grows old, but spends it less and less in actions, and 
comes, in the end, to employ it entirely in making his lungs 
breathe and his heart beat. 

From this point of view, a world like our solar system 
is seen to be ever exhausting something of the muta- 
bility it contains. In the beginning, it had the maximum of 
possible utilization of energj-: this mutability has gone 
on diminishing unceasingly. Whence does it come? We 
might at first suppose that it has come from some other 
point of space, but the difficulty is only set back, and for 
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abstraclof Extension, we said, appears only as a tension 
which is interrupted. Or, are we considering the con- 
crete reality that fills this extension? The order which 
reigns there, and which is manifested by the laws of nature, 
is an order which must be born of itself when the inverse 
order is suppressed; a detension of the will would produce 
precisely this suppression. Lastly, we find that the 
direction, which this reality takes, suggests to us the idea 
of a thing unmaking itself; such, no doubt, is one of the 
essential characters of materiality. What conclusion are 
we to draw from all this, if not that the process by which 
this thing makes itself is directed in a contrary way to that 
of physical processes, and that it is tlierefore, by its very 
definition, immaterial? The vision we have of the material 
world is that of a weight which falls: no image drawn from 
matter, properly so called, will ever give us the idea of the 
weight rising. But this conclusion will come home to us 
with still greater force if we press nearer to the concrete 
reality, and if we consider, no longer only matter in general, 
but, within this matter, living bodies. 

AU our analyses show us, in life, an effort to re-mount 
the incline that matter descends. In that, they reveal 
to us the possibility, the necessity even of a process 
the inverse of materiality, creative of matter by its in- 
terruption alone. The Ufe that evolves on the surface 
of our planet is indeed attached to matter. If it were 
pure consciou-sness, a fortiori if it were supraconscious- 
ness, it would be pure creative activity. In fact, it is 
riveted to an organism that subjects it to the general 
laws of inert matter. But everything happens as if it 
were doing its utmost to set itself free from these laws. 
It has not the power to reverse the direction of physical 
changes, such as the principle of Camot determines it. 
It does, however, behave absolutely as a force would 
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Let us imagine a vessel full of steam at a high pressure, 
and here and there in its sides a crack through which the 
steam is escaping in a jet. The steam thrown into the air 
is nearly all condensed into httlc drops which fall back, and 
this condensation and this fall represent simply the loss 
of something, an interruption, a deficit. But a small 
part of the jet of steam subsists, uncondcnsed, for some 
seconds; it is making an effort to raise the drops which 
are falling; it succeeds at most in retarding their fall. 
So, from an immense reservoir of life, jets must be gushing 
out unceasingly, of which each, falling back, is a world. 
The evolution of Uving species within this world repre- 
sents what subsists of the primitive direction of the 
original jet, and of an impulsion which continues itself 
in a direction the inverse of materiality. But lot us 
not carry too far this comparison. It gives us but a 
feeble and even deceptive image of reality, for the crack, 
the jet of steam, the forming of the drops, are deter- 
mined necessarily, whereas the creation of a world is 
a free act, and the life within the material woi'ld partici- 
pates in this liberty. Let us think rather of an action 
like that of raising the arm; then let us suppose that 
the arm, left to itself, falls back, and yet that there sub- 
sists in it, striving to raise it up again, something of the 
will that animates it. In this image of a creatine action 
which, unmakes ilself we have already a more exact re- 

the present state of our solar system? Beside the worldx which are 
dying, there are without doubt worlds that are being bom. On the 
other hand, in the organized world, the death of individuals does not 
seem at all like a diminution of "life in general," or tike a necessity 
which life submits to reluctantly. As lius been more than onc« re- 
m&rked, life has never made an effort to prolong indeSnitely the exist- 
ence of the individual, although on so many other points it has made 
00 many euccessful efforts. Everything is as if this death had been 
willed, or at least accepted, fT the greater progress of life in generaL 
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things already existing is absurd, no doubt, since the 
thing results from a solidification performed by our under- 
standing, and there are never any things other than those 
that the understanding has thus constituted. To speak 
of things creating themselves would therefore amount 
to saying that the understanding presents to itself more 
than it presents to itself — a self-contradictory affirmation, 
an empty and vain idea. But that action increases aa it 
goes on, that it creates in the measure of its advance, 
is what each of us finds when he watches himself act. 
Things are constituted by the instantaneous cut which 
the underetanding practices, at a given moment, on a flux 
of this kind, and what is mysterious when we compare 
the cuts together becomes clear when we relate them to 
the flux. Indeed, the modalities of creative action, in so 
far as it is still going on in the organization of living fomis, 
are much simplified when they are taken in thi.s way. 
Before the complexity of an organism and the practically 
infinite multitude of interwoven analyses and syntheses 
it presupposes, our understanding recoils disconcerted. 
That the simple play of physical and chemical forces, 
left to themselves, should have worked this marvel, we 
find hard to believe. And if it is a profound science 
which is at work, how are we to understand the influence 
exercised on this matter without form by this fonn without 
matter? But the difficulty arises from this, that we 
represent statically ready-made material particles juxtE.- 
posed to one another, and, aLso statically, an external 
cause which plasters upon them a skilfully contrived 
organization. In reality, life is a movement, materiaUty 
is the invei"se movement, and each of these two movements 
is simple, the matter which fornLs a world being an un- 
divided flux, and undivided also the life that runs through 
it, cutting out in it living beings all along its track. Of 
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derstanding, working on the image supposed to be fixed 
of the progressing action, shows us parts infinitely mani- 
fold and an order infinitely well contrived, we catch a 
glimpse of a simple process, an action which is making 
itself across an action of the same kind which is unmaking 
itself, like the fiery path torn by the last rocket of a fire- 
works display through the black cinders of the spent 
rockets that are falling dead. 



L 



From this point of view, the general considerations 
we have presented concerning the evolution of life will 
be cleared up and completed. We will distinguish more 
sharply what is accidental from what La essential in this 
evolution. 

The impetus of life, of which we are speaking, consists 
in a need of creation. It cannot create absolutely, be- 
cause it is confronted with matter, that is to say with the 
movement that is the inverse of its own. But it seizes 
upon this matter, which is necessity itself, and strives 
to introduce into it the largest possible amount of indeter- 
mination and liberty. How does it go to work? 

An animal high in the scale may be represented in 
a general way, we said, as a sensori-motor nervous system 
imposed on digestive, respiratory, circulatory systems, 
etc. The function of these latter is to cleanse, repair 
and protect the nervous system, to make it as independent 
as possible of external circumstances, but, above all, to 
furnish it with energy to be expended in movements. 
The increasing complexity of the organism is therefore 
due theoretically (in spite of innumerable exceptions 
due to accidents of evolution) to the necessity of complexity 
in the nervous system. No doubt, each complication 
of any part of the organism involves many others in ad- 
dition, beeau.se this part itself must live, and every change 
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in one point of the body reverberates, as it were, through- 
out. The coDiplication may therefore go on to infinity 
in all directions; but it is the complication of the nervous 
system which conditions the others in right, if not alwaya 
in fact. Now, in what does the progress of the nervoi 
system itself consist? In a simultaneous developmi 
of automatic activity and of voluntary activity, the first 
furnishing the second with an appropriate instrument. 
Thus, in an organism such as ours, a considerable number 
of motor mechanisms are set up in the medulla and in the 
epinal cord, awaiting only a signal to release the correspond- 
ing act: the will is employed, in some cases, in setting up 
the mechanism itself, and in the others in choosing the 
mechanisms to be released, the manner of combining them 
and the moment of releasing them. The will of an animal 
is the more effective and the more intense, the greato? 
the number of the mechanisms it can choose from, thA< 
more complicated the switchboard on which all the motca?"; 
paths cross, or, in other words, the more developed its 
brain. Thus, the progress of the nen-ous system assures 
to the act increasing precision, increasing variety, in- 
creasing efficiency and independence. The organism be- 
haves more and more like a machine for action, which 
reconstructs itself entirely for every new act, as if it were 
made of india-rubber and could, at any moment, change 
the shape of all its parts. But, prior to the nervous 
system, prior even to the organism properly so called, 
already in the undifferentiated mass of the amoeba, 
this essential property of animal life is found. The amoeba 
deforms itself in varying directions; its entire mass does 
what the differentiation of parts will localize in a sensori- 
motor system in the developed animal. Doing it only 
in a rudimentary manner, it is dispensed from the com- 
plexity of the higher organisms; there is no need here o( 
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the auxiliary elements that paas on to motor elements 
the energy to expend; the animal moves as a whole, and, 
as a whole also, procures energy by means of the organic 
substances it assimilates. Thus, whether low or high in 
the animal scale, we always find that animal life consists 
(1) in procuring a provision of energy; (2) in expending it, 
by means of a matter as supple as possible, in directions 
variable and unforeseen. 

Now, whence comes the energy? From the ingested 
food, for food is a kind of explosive, which needs only 
the spark to discharge the energy it stores. Who has 
made this explosive? The food may be the flesh of an 
animal nourished on animals and so on; but, in the end 
it is to the vegetable we always come back. Vegetables 
alone gather in the solar energy, and the animals do but 
borrow it from them, either directly or by some passing 
it on to others. How then has the plant stored up this 
enei^? Chiefly by the chlorophyllian function, a chem- 
icism sai generis of which we do not possess the key, and 
which is probably unUke that of our laboratories. The 
process consists in using solar energy to fix the carbon 
of carbonic acid, and thereby to store this energy as we 
should store that of a water-carrier by employing hira to 
fill an elevated reservoir; the water, once brought up, can 
set in motion a mill or a turbine, as we will and when we 
will. Each atom of carbon 6xed represents something 
hke the elevation of the weight of water, or like the stretch- 
ing of an elastic thread uniting the carbon to the oxygen 
in the carbonic acid. The elastic is relaxed, the weight 
falls back again, in short the enei^ held in reserve is 
restored, when, by a simple release, the carbon is per- 
mitted to rejoin its O-xygen. 

So that all life, animal and vegetable, seems in its essence 
like an effort to accumulate energy and then to let it 
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flow into fiexible chatmeb, changeable in shape, at thftl 
end of which it will accomplish infinitely varied kmdar| 
of work. That is what the vital impetus, passing throu^ I 
matter, would fain do all at once. It would succeed,! 
no doubt, if its power were unlimited, or if some rcinforc&*| 
ment could come to it from without. But the impetus 
is finite, and it has been given once for all. It cannot 
overcome all obstacles. The movement it starts is some- 
times turned aside, sometimes divided, always opposed; 
and the evolution of the organized world is the imrolling 
of this conflict. The first great scission that had to be 
effected was that of the two kingdoms, vegetable and 
animal, which thus happen to be mutuaUy complementary, ■ 
without, however, any agreement having been made I 
between them. It is not for the animal that the plant! 
accumulates energy, it is for its own consumption: but I 
its expenditure on itself is less discontinuous, and lesB'l 
concentrated, and therefore less efficacious, than was ] 
required by the initial impetus of life, essentially directed I 
toward free actions; the same organism could not with j 
equal force sustain the two functions at once, of gradual 
storage and sudden use. Of themselves, therefore, and 
without any external intervention, simply by the efl'ect I 
of the duality of the tendency involved in the original j 
impetus and of the resistance opposed by matter to thia ] 
impetus, the organisms leaned some in the first direction, j 
others in the second. To this scission there succeeded J 
many others. Hence the diverging lines of evolution, | 
at least what is essential in them. But we must take into J 
account retrogressions, arrests, accidents of every Idnd. ] 
And we must remember, above all, that each specieaj 
behaves as if the general movement of life stopped at ttj 
instead of passing through it. It thinks only of itself^V 
it lives only for itself. Hence the numberless struggk*! 
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that we behold in nature. Hence a discord, striking 
and terrible, but for which the original principle of life 
must not be held responsible. 

The part played by contingency in evolution is there- 
fore great. Contingent, generally, are the forms adopted, 
or rather invented. Contingent, relative to the obstacles 
encountered in a given place and at a given moment, 
is the dissociation of the primordial tendency into such and 
such complementary tendencies which create divergent 
lines of evolution. Contingent the arrests and set-backs; 
contingent, in large measure, the adaptations. Two 
things only are necessary; (I) a gradual accumulation 
of energy; (2) an elastic canalization of this energy in 
variable and indeterminable directions, at the end of which 
are free acts. 

This twofold result has been obtained in a particular 
way on our planet. But it might have been obtained 
by entirely different means. It was not necessary that 
life should fix its choice mainly upon the carbon of car- 
bonic acid. What waa essential for it was to store solar 
energy; but, instead of asking the sun to separate, for 
instance, atoms of oxygen and carbon, it might (theoret- 
ically at least, and, apart from practical difficulties possibly 
insurmountable) have put forth other chemical elements, 
which would then have had to be associated or dissociated 
by entirely different physical means. And if the element 
characteristic of the substances that supply energy to the 
organism had been other than carbon, the element char- 
actciistic of the plastic substances would probably have 
been other than nitrogen, and the chemistry of Uving bodies 
would then have been radically different from what it is. 
The result would have been Uving forms without any 
analogy to those we know, whose anatomy would liave 
been different, whose physiology also would have been 
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different. Alone, the aensori-raotor function would have 
been preserved, if not in its mechanism, at least in its 
effects. It is tlierefore probable that life goea on in other 
planets, in other solar systems also, under forms of which 
we have no idea, in physical conditions to which it seems to i 
us, from the point of view of our physiology, to be ab- J 
solutcly opposed. If its essential aim is to catch up | 
usable energy in order to expend it in explosive actions, f 
it probably chooses, in each solar system and on each ] 
planet, as it does on the earth, the fittest means to get 1 
this result in the circumstances with which it is con- 
fronted. That is at least what reasoning by analogy leads 
to, and we use analogy the wrong way when we declare 
life to be impossible wherever the circuiastances with 
which it is confronted are other than those on the earth. 
The truth is that life is poa.sible wherever energy descends j 
the incline indicated by Caraot's law and where a cause 
of inverse direction can retard the descent — that is to say, 
probably, in all the worlds suspended from all the stars. 
We go further: it is not even necessary that life should be 
concentrated and determined in organisms properly so i 
called, that is, in definite bodies presenting to the flow of , 
energy ready-made though elastic canals. It can be cott- 
ceived (although it can hardly be imagined) that energy 
might be saved up, and then expended on varying hnes 
running across a matter not yet solidified. Every es- 
sential of life would still be there, since there would still 
be slow accumulation of energy and sudden release. There 
would hardly be more difference between this vitaUty, , 
vague and formless, and the definite vitality we know, 
than there is, in our psychical hfe, between the state of Ij 
dream and the state of waking. Such may have been the 1 
condition of life in our nebula before the condensation cS j 
matter was complete, if it be true that life springs forwaid J 
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at the very moment when, as the effect of an inverse move- 
ment, the nebular matter appears. 

It 13 therefore conceivable that life might have assumed 
a totally different outward appearance and designed forms 
very different from those we know. With another chemical 
substratum, in other physical conditions, the impulsion 
would have remained the same, but it would have split 
up very differently in course of progress; and the whole 
would have traveled another road — whether shorter or 
longer who can tell? In any case, in the entire series of 
living beings no term would have been what it now is. 
Now, was it necessary that there should be a series, or 
terms? Why should not the unique impetus have been 
impressed on a unique body, which might have gone on 
evolving? 

This question arises, no doubt, from the comparison 
of life to an impetus. And it must be compared to an 
impetus, because no image borrowed from the physical 
world can give more nearly the idea of it. But it is only 
an image. In reality, life is of the psychological order, 
and it is of the essence of the psychical to enfold a 
confused plurality of interpenetrating terms. In space, 
and in space only, is distinct multiplicity possible: a point 
ia absolutely external to another point. But pure and 
empty unity, also, is met with only in space; it is that 
of a mathematical point. Abstract unity and abstract 
multiplicity are determinations of space or categories of 
the understanding, whichever we will, s[)atiality and in- 
tellectuality being molded on each other. But what is of 
psychical nature cannot entirely correspond with space, 
nor enter perfectly into the categories of the understanding. 
Is my own person, at a given moment, one or manifold? 
If I declare it one, inner voices arise and protest — those 
of the sensations, feelings, ideas, among which my in- 
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dividuEility is distributed. But, if I make it distinctly 
manifold, my consciousness rebels quite as strongly; it 
affirms that my sensations, my feelings, ray thoughts 
are abstractions which I effect on myself, and that each 
of my states implies all the others. I am then (we must 
adopt the language of the understanding, since only 
the understanding has a language) a unity that is multiple 
and a multiplicity that is one;' but unity and multijilicity 
are only views of my personality taken by an understand- 
ing that directs its categories at me; I enter neither into 
one nor into the other nor mto both at once, although 
both, united, may give a fair imitation of the mutual 
interpenetration and continuity that I find at the base of 
my own self. Such is my inner life, and such also is Ufa 
in general. While, in its contact with matter, life is 
comparable to an impulsion or an impetus, regarded in 
itself it is an immensity of potentiality, a mutual encroach- 
ment of thousands and thousands of tendencies which 
nevertheless are "thousands and thousands" only when 
once regarded as outside of each other, that is, when 
spatialized. Contact with matter is what detenninea 
this dissociation. Matter divides actually what was but 
potentially manifold; and, in this sense, individuation 
is in part the work of matter, in part the result of life's 
own inclination. Thus, a poetic sentiment, which bursts 
into distinct verses, lines and words, may be said to have 
already contained this multiplicity of individuated ele- 
ments, and yet, in fact, it is the materiality of language 
that creates it. 

But through the words, lines and verses runs the simple 
inspiration which is the whole poem. So, among the 

' We have dwelt on this point in an article eotitled " Intnxluctioa 
i. U mftaphysique" (Aevue de milapkysique et de morale, JaDuary, I0OJ, 
pp. 1-25). 
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dissociated individuals, one life goes on moving; every- 
where the tendency to indi\iduaiize is opposed and at 
the same time completed by an antagonistic and com- 
plementary tendency to associate, as if the manifold 
unity of life, drawn in the direction of multiplicity, made 
so much the more effort to withdraw itself on to itself. 
A part is no sooner detached than it tends to reunite 
itself, if not to all the rest, at least to what is nearest 
to it. Hence, throughout the whole realm of life, a balanc- 
ing between Individuation and a^^sociation. Individuals 
join together into a society; but the society, as soon as 
formed, tends to melt the associated indi\'iduals into a new 
organism, so as to become itself an individual, able in 
its turp to be part and parcel of a new association. At the 
lowest degree of the scale of organisms we already find 
veritable associations, microbial colonies, and in these 
associations, according to a recent work, a tendency to 
individuate by the constitution of a nucleus.' The same 
tendency is met with again at a higher stage, in the proto- 
phytes, which, once having quitted the parent cell by way of 
division, remain united to each other by the gelatinous 
substance that surrounds them — also in those protozoa 
which begin by mingling their pseudo|x>dia and end by 
welding themselves together. The '"colonial" theory 
of the genesis of higher organisms is well known. The 
protozoa, consisting of one single cell, are supposed to 
have formed, by assemblage, aggregates which, relating 
themselves together in their turn, have given rise to 
aggregates of aggregates; so organisms more and more 
complicated, and also more and more differentiated, 
are bom of the association of organisms barely differ- 
entiated and elementary.' In this extreme form, the 

' Ct. a paper written (in Russian) by Serkovski, and reviewed in the 
Annie biologiqiie, 1898, p. 317. 

■ Ed. Perrier, Let Colonies animalet, Paris, 1S97 (2nd edition). 
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theory is open to grave objections: more and more the I 
idea seems to be gaining ground, that polyzoism is i 
exceptional and abnonnal fact.' But it is none the less ' 
true that things happen as if every higher organism was 
bom of an association of cells that have subdivided the 
work between them. Very probably it is not the cells 
that have made the individual by means of association; 
it hi rather the individual that has made the cells by means j 
of dissociation.' But this itself reveals to us, in the genesis j 
of the individual, a haunting of the social form, as if the 1 
individual could develop only on the condition that its sub- j 
stance should be split up into elements having themselves j 
an appearance of individuahty and united among them- 
selves by an appearance of sociality. There are numerous 1 
cases in which nature seems to hesitate between the two 
forms, and to ask herself if she shall make a society or an I 
individual. The slightest push is enough, then, to make I 
the balance weigh on one side or the other. If we take ] 
an infusorian sufficiently large, such as the Stentor, and i 
cut it into two halves each containing a part of the nit- I 
cleus, each of the two halves will generate an independent , 
Stentor; but if we divide it incompletely, so that a pro- ] 
toplasmic communication is left between the two halves, J 
we shall see them execute, each from its side, correspond- ] 
ing movements: so that in this case it is enough that a J 
thread should be maintained or cut in order that life 
should affect the social or the individual form. Thus, 
in rudimentary organisms consisting of a single cell, we 
already find that the apparent individuality of the whole 

■ Delage, L'H(r(dHt, 2nd edition, Paris, 1903, p. 97. Cf. by the soma 
author. ' " La Conception polyzolque dea fttres" {Revrte udentifiqut, 1806, 
pp. ft! I -653). 

■ This ie the theory maintained by Kunsller, Delage, Sedgwirk, LabM, 1 
etc. Its development, uith bibhographical references, will be found ii 
the work of Busquet, Let etrei vivanU, Patia, 18^0. 
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is the composition of an undefined number of potential 
individualities potentially associated. But, from top to 
bottom of the series of living beings, the same law is mani- 
fested. And it is this that we express when we say that 
unity and raultiphcity are categories of inert matter, 
that the vital impetus is neither pure unity nor pure 
multiplicity, and that if the matter to which it communi- 
cates itself comjjels it to choose one of the two, its choice 
will never be definitive: it will leap from one to the other 
indefinitely. The evolution of life in the double direction 
of individuality and association has therefore nothing 
accidental about it: it is due to the very nature of life. 

Essential also ia the progress to reflextion. If our analysis 
is correct, it is consciousness, or rather supra-consciousnesa, 
that is at the origin of life. Consciousness, or supra- 
consciousness, is the name for the rocket whose extin- 
guished fragments fall back as matter; consciousness, 
again, is the name for that which subsists of the rocket 
itself, passing through the fragments and lighting them 
up into organisms. But this consciousness, which is a 
need of creation, is made manifest to itself only where 
creation is possible. It lies dormant when life is con- 
demned to automatism; it wakens as soon as the possi- 
bility of a choice is restored. That is why, in organisms 
unprovided with a nervous system, it varies according 
to the power of locomotion and of deformation of which 
the organism disposes. And in animals with a nervous 
system, it is proportional to the complexity of the switch- 
board on which the paths called sensory and the paths 
called motor intersect — that is, of the brain. How must 
this solidarity between the organism and consciousness 
be understood? 

We will not dwell here on a point that we have dealt 
with in former works. Let us merely recall that a theory 
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such as that according to which consciousness is attached 
to certain neurons, and is thrown off from their worit liice 
a phosphorescence, may be accepted by the scientist for the 
detail of analysis; it is a convenient mode of expression. 
But it is notiiing else. In reality, a living being is a centre 
of action. It represents a certain sum of contingency 
entering into the world, that is to say, a certain quantity 
of possible action — a quantity variable with individuals 
and especially with species. The nervous system of 
an animal marks out the Qexible lines on which its action 
will run (although the potential energy is accumulated 
in the mascles rather than in the nervous system itself) ; 
its neivous centres indicate, by their development and their 
configuration, the more or less extended choice it will 
have among more or less numerous and complicated 
actions. Now, since the awakening of consciousness in a 
living creature is the more complete, the greater the 
latitude of choice allowed to it and the larger the amount 
of action bestowed upon it, it is clear that the development 
of consciousness will appear to be dependent on that of 
the nervous centres. On the other hand, every state of 
consciousness being, in one aspect of it, a question put 
to the motor activity and even the beginning of a reply, 
there is no psychical event that does not imply the entry 
into play of the cortical mechanisms. Everything seems, 
therefore, to happen os if consciousness sprang from the 
brain, and as if the detail of conscious activity were mod* I 
eled on that of the cerebral activity. In reahty, cooscioua- 
ness does not spring from the brain; but brain and con- 
Bciousness correspond because equally they measure, the 
one by the complexity of its structure and the other by 
the intensity of its awareness, the quantity of choice \halt I 
the living being has at its disposal. 

It is precisely because a cerebral state expresses simply^ 
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what there is of nascent action in the corresponding 
psychical state, that the psychical state tells us more 
than the cerebral state. The consciousness of a living 
being, as we liave tried to prove elsewhere, is inseparable 
from its brain in the sense in which a sharp knife is in- 
separable from its edge: the brain is the sharp edge by 
which consciousness cuts into the compact tissue of events, 
but the brain is no more coextensive with consciousness 
than the edge is with the knife. Thus, from the fact that 
two brains, like that of the ape and that of the man, are 
very much alike, we cannot conclude that the correspond- 
ing consciousnesses are comparable or commensurable. 

But the two brains may perhaps be less alike than 
we suppose. How can we help being struck by the fact 
that, while man is capable of learning any sort of exer- 
cise, of constructing any sort of object, in short of ac- 
quiring any kind of motor habit whatsoever, the faculty 
of combining new movements is strictly limited in the 
best-endowed animal, even in the ajw? The cerebral 
characteristic of man is there. The human brain is 
made, like every brain, to set up motor mechanisms 
and to enable us to choose among them, at any instant, 
the one we shall put in motion by the pull of a trigger. 
But it differs from other brains in this, that the number 
of mechanisms it can set up, and consequently the choice 
that it gives as to which among them shall be released, 
is unlimited. Now, from the limited to the unlimited 
there is all the distance lietween the closed and the open. 
It is not a difference of degree, but of kind. 

Radical therefore, also, is the difference between ani- 
mal consciousness, even the most intelligent, and human 
consciousness. For consciousness corresponds exactly to 
the living being's power of choice: it is co-extensive with 
the fringe of possible action that surrounds the real action: 
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consciousness is synonymous with invention and with'9 
freedom. Now, in the animal, invention is never any-»r 
thing but a variation on the theme of routine. Shut up J 
in the habits of the epecies, it succeeds, no doubt, in eiHg 
larging them by its individual initiative; but it escapeail 
automatism only for an instant, for just the time to creataf 
a new automatism. The gates of its prison close ae sooni 
as they are opened; by pulling at its chain it succeeds onl^l 
in stretching it. With man, consciousness breaks thel 
chain. In man, and in nmu alone, it sets itself free. Thai 
whole historj' of life until man has been that of the effort (rf | 
consciousness to raise matter, and of the more or less com- J 
plete overwhelming of consciousness by the matter which I 
has fallen back on it. The enterprise was paradoxical, f 
if, indeed, we may speak here otherwise than by nietaphw-l 
of enterprise and of effort. It was to create with matter.T 
which is necessity itself, an instrument of freedom, to' 
make a machine which should triumph over ' mechani.sm, 
and to use the determinism of nature to pass through 
the meshes of the net which this very detenninism had 
spread. But, everywhere except in man, consciousness 
has let itself be caught in the net whose meshes it tried 
to pass through: it has remained the captive of the 
mechanisms it has set up. Automatism, which it tries 
to draw in the direction of freedom, winds about it and 
drags it down. It has not the power to escape, because 
the energy it has provided for acts is ahnost all cmpIoyedJ 
in maintaining the infinitely subtle and essentially unstablft" 
equilibrium into which it has brought matter. But man 
not only maintains his machine, he succeeds in using it as 
he pleases. Doubtless he owes this to the superiority of 
his brain, which enables him to build an unlimited number 
of motor mechanisms, to oppose new habits to the old 
ones unceasingly, and, by dividing automatism against 
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itself, to nile it. He owes it to his language, which 
furnishes consciousness with an immaterial body in which 
to incarnate itself and thus exempts it from dwelling 
exclusively on material bodies, whose flux would soon 
drag it along and finally swallow it up. He owes it to 
social life, which stores and preserves efforts as language 
stores thought, fixes thereby a mean level to which in- 
dividuals must raise themselves at the outset, and by this 
initial stimulation prevents the average man from slum- 
bering and drives the superior man to mount still higher. 
But our brain, our society, and our language are only the 
external and various signs of one and the same internal 
superiority. They tell, each after its manner, the unique, 
axceptional success which life has won at a given moment 
of its evolution. They express the difference of kind, 
and not only of degree, which separates man from the rest 
of the animal world. They let us guess that, while at the 
end of the vast spring-board from which life has taken its 
leap, all the others have stepped down, finding the cord 
stretched too high, man alone has cleared the obstacle. 

It is in this quite special sense that man is the "term" 
and the "end" of evolution. Life, we have said, transcends 
finality as it transcends the other categories. It is es- 
sentially a current sent through matter, drawing from it 
what it can. There has not, therefore, properly speaking, 
been any project or plan. On the other hand, it is abun- 
dantly evident that the rest of nature is not for the sake of 

,n: we struggle like the other species, we have struggled 
against other species. Moreover, if the evolution of life 
had encountered other accidents in its course, if, thereby, 
the current of life had been otherwise divided, we should 
have been, physically and morally, far different from what 
we are. For these various reasons it would be wrong to 
regard humanity, such as we have it before our eyes, as 
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to it, have none the less been uspful traveling companions, 
on whom consciousness has unloaded whatever encum- 
brances it was dragging along, and who have enabled it to 
rise, in man, to heights from which it seea an unlimited 
horizon open again before it. 

It is true that it has not only abandoned cimibersome 
baggage on the way; it has also had to give up valuable 
goods. Consciousness, in man, is pre-eminently intellect. 
It might have been, it ought, so it seems, to have been 
also intuition. Intuition and intellect represent two 
opposite directions of the work of consciousness: intuition 
goes in the very direction of life, intellect goes in the in- 
verse direction, and thus finds itself naturally in accordance 
with the movement of matter. A complete and perfect 
humanity would be that in which these two forms of con- 
scious activity should attain their full development. And, 
between this humanity and ours, we may conceive any 
number of possible stages, corresponding to all the degrees 
imaginable of intelhgence and of intuition. In this 
lies the part of contingency in the mental structure of 
our species. A different evolution might have led to 
a humanity either more intellectual still or more intuitive. 
In the humanity of which we are a part, intuition is, in 
fact, almost completely sacrificed to intellect. It seems 
that to conquer matter, and to reconquer its own self, 
consciousness has had to exhaust the best part of its power. 
This conquest, in the particular conditioas in which it has 
been accomplished, has required that consciousness should 
adapt itself to the habits of matter and concentrate all 
its attention on them, in fact determine itself more espe- 
cially as intellect. Intuition is there, however, but vague 
and above all discontinuous. It is a lamp almost ex- 
tinguished, which only glimmers now and then, for a few 
moments at most. But it ghmmers wherever a vital 
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interest is at stake. On our personality, on our liberty, 
on tlie place we occupy in tlie whole of nature, on our 
origin and perhaps also on our destiny, it throws a light 
feeble and vacillating, but which none the less pierces the 
darkness of the night in which the intellect leaves us. 

These fleeting intuitions, which light up their object 
only at distant intervals, philosophy ought to seize, first 
to sustain them, then to expand them and so unite thenX' 
together. The more it advances in this work, the more. 
will it perceive that intuition is mind itself, and, in a certain. 
sense, life itself: the intellect has been cut out of it by a 
process resembling that which has generated matter. 
Thus is revealed the unity of the spiritual life. We recog- 
nize it only when we place ourselves in intuition in ordeT; 
to go from intuition to the intellect, for from the intelli 
we shall never pass to intuition. 

Philosophy introduces us thus into the spiritual life. 
And it shows us at the same time the relation of the life 
of the spirit to that of the body. The great error of the 
doctrines on the spirit has been the idea that by isolating 
the spiritual life from all Jhe rest, by suspending it in space 
as high as possible above the earth, they were placing it 
beyond attack, as if they were not thereby simply exposing 
it to be taken as an effect of mirage! Certainly they ai 
right to listen to conscience when conscience affirms human' 
freedom; but the intellect is there, which .says that the 
cause determines its effect, that like conditions like, that 
all is repeated and that all is given. They are right to 
believe in the absolute reahty of the person and in his 
independence toward matter; but science is there, which 
shows the interdependence of conscious life and cerebral 
activity. They are right to attribute to man a privileged 
place in nature, to hold that the distance is infinite be- 
tween the animal and man; but the history of life is there. 
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which makes us witness the genesis of species by gradual 
transformation, and seems thus to reintegrate man in ani- 
niality. When a strong instinct assures the probability 
of personal survival, they are right not to close their ears 
to its voice; but if there' exist "souls" capable of an in- 
dejiendent life, whence do they come? When, how an(J 
why do they enter into this body which we see arise, 
quite naturally, from a mixed cell derived from the bodies 
of its two parents? All these questions will remain un- 
answered, a philosophy of intuition will be a negation 
of science, will be sooner or later swept away by science, 
if it does not resolve to see the life of the body just where 
it really is, on the road that leads to the life of the spirit. 
But it will then no longer have to do with definite living 
beings. Life as a whole, from the initial impulsion that 
thrust it into the world, will appear as a wave which rises, 
and which is opposed by the descending movement of 
matter. On the greater part of its surface, at different 
heights, the current is converted by matter into a vortex. 
At one point alone it passes freely, dragging with it the 
obstacle which will weigh on its progress but will not stop 
it. At this point is humanity; it is our privileged situation. 
On the other hand, this rising wave is consciousness, 
and, hke all consciousness, it includes potentialities with- 
out number which interpenetrate and to which con- 
sequently neither the category of unity nor that of multi- 
plicity is appropriate, made as they both are for inert 
matter. The matter that it bears along with it, and in 
the interstices of which it inserts itself, alone can divide 
it into distinct individualities. On flows the current, 
running through human generations, sulxiividing itself 
into individuals. This subdivision was vaguely indicated 
in it, but could not have been made clear without matter. 
Thus souls are continually being created, which, never- 
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ment of descent which is materiality itself, so all oi^nized 
bein^, from the humblest to the highest, from the first 
origins of life to the time in which we are, and in all places 
as in all times, do but evidence a single impulsion, the 
inverse of the movement of matter, and in itself Indivisible. 
All the hving hold together, and all yield to the same 
tremendous push. The animal takes its stand on the 
plant, man bestrides animality, and the whole of humanity, 
in space and in time, is one immense army galloping beside 
and before and behind each of us in an overwhelming 
charge able to beat down every resistance and clear the 
most formidable obstacles, perhaps even death. 
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like the senses, is limited to taking, at intervals, views 
that are instantaneous and by that very fact immobile 
of the becoming of matter. Consciousness, being in its 
turn formed on the intellect, sees clearly of the imier life 
what is already made, and only feels confusedly the making. 
Thus, we pluck out of duration those moments that interest 
us, and that we have gathered along its course. These 
alone we retain. And we are right in so doing, while 
action only is in question. But when, in speculating on 
the nature of the real, we go on regarding it as our practi- 
cal interest requires us to regard it, we become unable to 
perceive the true evolution, the radical becoming. Of 
becoming we perceive only states, of duration only in- 
stants, and even when we speak of duration and of becom- 
ing, it is of another thing that we are thinking. Such is 
the most striking of the two illusions we wish to examine. 
It consists in supposing that we can think the unstable 
by means of the stable, the moving by means of the im- 
mobile. 

The other illusion is near akin to the first. It has the 
same origin, being also due to the fact that we import 
into speculation a procedure made for practice. All 
action aims at getting something that we feel the want of, 
or at creating something that does not yet exist. In this 
very special sense, it fills a void, and goes from the empty 
to the full, from an absence to a presence, from the unreal 
to the real. Now the unreality which is here in question 
is purely relative to the direction in which our attention 
is engaged, for we are immeraed in realities and cannot 
pass out of them; only, if the present reaLty is not the 
one we are seeking, we speak of the absence of this sought- 
for reality wherever we find the presence of another. We 
thus express what we have as a function of what we want. 
This is quite legitimate in the sphere of action. But, 
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go from absence to presence, from the void to the full, in 
virtue of the fundamental illusion of our understanding. 
That is the error of which we noticed one consequence in 
our last chapter. Ag we then anticipated, we must come 
to close quarters with this error, and finally grapple with 
it. We must face it in itself, in the radically false con- 
ception which it implies of negation, of the void and of the 
nought. I 

Philosophers have paid little attention to the idea 
of the nought. And yet it is often the hidden spring, 
the invisible mover of philosophical thinking. From 
the first awakening of reflection, it is this that pushes 
to the fore, right under the eyes of consciousness, the 
torturing problems, the questions that we cannot gaze 
at without feeling giddy and bewildered, I have no 
sooner commenced to philosophize than I ask myself 
why I exist; and when I take account of the intimate 
connection in which I stand to the rest of the universe, 
the difficulty is only pushed back, for I want to know 
why the universe exists; and if I refer the universe to a 
Principle immanent or transcendent that supports It or 
creates it, my thought rests on this principle only a few 
moments, for the same problem recurs, this time in its 
full breadth and generality: Wlience comes it, and how 
can it be understood, that anything exists? Even here, in 
the present work, when matter has been defined as a kind 
of descent, this descent as the interruption of a rise, this 
rise itself as a growth, when finally a Principle of creaiion 
has been put at the base of things, the same question 
springs up: How — why does this principle exist rather 
than nothing? 

Now, if I push these questions aside and go straight 

' The analyaix of the idea of the nought which we give here (pp. 275- 
298} haa appeared before in the flet-ue philosophiijue (November 1906). 
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out eternity, seems to me natural. A circle drawn with 
chalk on a blackboard is a thing which needs explanation: 
this entirely physical existence has not by itself where- 
with to vanquish non-existence. But the " logical essence" 
of the circle, that is to say, the possibility of drawing it 
according to a certain law^n short, its definition— is a 
thing which appears to me eternal: it has neither place 
nor date; for nowhere, at no moment, has the drawing 
of a circle begun to be possible. Suppose, then, that the 
principle on which all things rest, and which all things 
manifest possesses an exL^tence of the same nature as that 
of the definition of the circle, or as that of the axiom 
A = A: the mystery of existence vanishes, for the being 
that is at the base of everything posits itself then in eternity, 
as logic itself does. True, it will cost us rather a heavy 
sacrifice: if the principle of all things exists after the 
manner of a logical axiom or of a mathematical defini- 
tion, the things themselves must go forth from this principle 
like the applications of an axiom or the consequences of a 
definition, and there will no longer be place, either in the 
things nor in their principle, for efficient causality under- 
stood in the sense of a free choice. Such are precisely 
the conclusions of a doctrine like that of Spinoza, or even 
that of Leibniz, and such indeed has been their genesis. 

Now, if we could prove that the idea of the nought, 
in the sense in which we take it when we oppose it to 
that of existence, is a pseudo-idea, the problems that are 
raised around it would become pseudo-problems. The 
hypothesis of an absolute that acts freely, that in an 
eminent sense endures, would no longer raise up intel- 
lectual prejudices. The road would be cleared for a 
philosophy more nearly approaching intuition, and which 
would no longer ask the same sacrifices of common 
sense. 
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Let us then see what we are thinking about when we * 
speak of "Nothing," To represent "Nothing," we must 
either imagine it or conceive it. Let us examine what 
this image or this idea may be. First, the image. 

I am going to close my eyes, stop my ears, extinguish 
one by one the sensations that come to me from the outer 
world. Now it is done; all my perceptions vanish, the 
material universe sinks into silence and the night. — I 
subsist, however, and cannot help myself subsisting. I 
am still there, with the organic sensations which come to 
me from the surface and from the interior of my body, 
with the recollections which my past perceptions have 
left behind them — nay, with the impression, most positive 
and full, of the void I have just made about me. How can 
I suppress all this? How eliminate myself? I can even, 
it may be, blot out and forget my recollections up to my 
immediate past; but at least I keep the consciousness 
of my present reduced to its cxtremest poverty, that is to 
say, of the actual state of my body. I will try, however, 
to do away even with this consciousness itself. I will 
reduce more and more the sensations my body sends in to 
me: now they are almost gone; now they are gone, they 
have di.sappeared in the night where all things else have 
already died away. But no! At the very instant that 
my consciousness is extinguished, another consciousness 
lights up — or rather, it was already ahght: it had arisen 
the instant Ijefore, in order to witness the extinction of the 
first; for the first could disappear only for another and 
in the presence of another. I see myself annihilated only 
if I have already resuscitated myself by an act which is 
positive, however involuntary and unconscious. So, do 
what r will, I am always perceiving something, either from 
without or fivm within. When I no longer know anything 
of external objects, it is because I have taken refu 
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the consciousness that I have of myself. If I abolish this 
inner self, its very abolition becomes an object for an 
imaginary self which now perceives as an external object 
the self that is dying away. Be it external or internal, 
some object there always is that my imagination is repre- 
senting. My imagination, it is true, can go from one to 
the other, I can by turns imagine a nought of external 
perception or a nought of internal perception, but not both 
at once, for the absence of one consists, at bottom, in the 
exclusive presence of the other. But, from the fact that 
two relative noughts are imaginable in turn, we wrongly 
conclude that they are imaginable together: a conclusion 
the absurdity of which must be obvious, for we cannot 
imagine a nought without perceiving, at least confusedly, 
that wc are imagining it, consequently that we are acting, 
that we are thinking, and therefore that something still 



The image, then, properly so called, of a suppression 
of everything is never formed by thought. The effort 
by which we strive to create this image simply ends in 
making us swing to and fit) between the vision of an outer 
and that of an inner reality. In this coming and going 
of our mind between the without and the within, there is 
a point, at equal distance from both, in which it seems to 
us that we no longer perceive the one, and that wc do not 
yet perceive the other: it is there that the image of 
"Nothing" is formed. In reality, we then perceive both, 
having reached the point where the two terms come to- 
gether, and the image of Nothing, so defined, is an image 
full of things, an image that includes at once that of the 
subject and that of the object and, besides, a perpetual 
leaping from one to the other and the refusal ever to come 
to rest finally on cither. Evidently this is not the nothing 
that we can oppose to being, and put before or be- 
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idea of an annihilation of everything presents the same 
character as that of a square circle: it is not an idea, it 
13 only a word. So let us examine more closely the 
mechanism of the operation. 

In fact, the object suppressed is either external or 
internal: it is a thing or it is a state of consciousness. 
Let us consider the first case. I annihilate in thought 
an external object: in the place where it was, there is 
no longer anything. — No longer anything of that object, 
of course, but another object has taken its place: there is 
no absolute void in nature. But admit that an absolute 
void is possible : it is not of that void that I am thinking 
when I say that the object, once annihilated, leaves its 
place unoccupied; for by the hypothesis it is a place, that 
is a void limited by precise outlines, or, in other words, a 
kind of IhiTig. The void of which I speak, therefore, is, at 
bottom, only the absence of some definite object, which 
was here at first, is now elsewhere and, in so far as it is no 
longer in its former place, leaves behind it, so to speak, the 
void of itself. A being unendowed with memory or 
prevision would not use the words "void" or "nought;" 
he would express only what is and what is perceived; 
now, what is, and what is perceived, is the presence of 
one thing or of another, never the absence of anything. 
There is absence only for a being capable of remem- 
bering and expecting. He rememberc<I an object, and 
perhaps expected to encounter it again; he finds another, 
and he expresses the disajjpointment of his expectation 
(an expectation sprung from recollection) by saying that 
he no longer finds anj^hing, that he encounters "nothing." 
Even if he did not expect to encounter the object, it ia a 
possible expectation of it, it is still the falsification of his 
eventual expectation that he expresses by saying that the 
object is no longer where it was. What he perceives in 
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reality, what he wiU succeed in eEFeetively thinkiDg of,! 
is the presence of the old object in a new place or that of 
new object in the old place; the rest, all that is expressed 
negatively by such words as "nought" or the "void, 
not so much thought as feeling, or, to speak more exactly, 
it is the tinge that feeling gives to thought. The idea 
of annihilation or of pai-tial nothingness is therefore 
formed here in the course of the substitution of one 
thing for another, whenever this substitution is thougbi 
by a mind that would prefer to keep the old thing in 
the place of the new, or at least conceives this prefer- 
ence as possible. The idea implies on the subjective 
side a preference, on the objective side a substitution, 
and is nothing else but a combination of, or rather an 
interference between, this feeling of preference and thie 
idea of substitution. 

Such is the mechanism of the operation by which our 
mind annihilates an object and succeeds in represent- 
ing in the external world a partial nought. Let us now 
see how it represents it within itself. We find in our- 
selves phenomena that are produced, and not phenomena 
that are not produced, I experience a sensation or an 
emotion, I conceive an idea, I form a resolution: my 
consciousness perceives these facts, which are so many 
presences, and there is no moment in which facts of this 
kind are not present to me. I can, no doubt, interrupt 
by thought the course of my inner life; I may suppose 
that I sleep without dreaming or that I have ceased to 
exist ; but at the very instant when I make this supposi- 
tion, I conceive myself, I imapne myself watching over my 
slumber or surviving ray annihilation, and I give up per- 
ceiving myself from within only by taking refuge in the 
perception of myself from without. That is to say that 
here again the full always succeeds the full, and that an 
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intelligence that was only intelligence, that had neither 
regret nor desire, whose movement was governed by 
the movement of its object, could not even conceive an 
absence or a void. The conception of a void arises 
here when consciousness, lagging behind itself, remains 
attached to the recollection of an old state when another 
state is already present. It is only a comparison be- 
tween what is and what could or ought to be, between 
the full and the full. In a word, whether it be a void of 
matter or a void of consciousness, the represerUalion of 
the void is always a representation which is full and which 
resolves itself on analysis irUo two positive elements: the idea, 
distinct or confused, of a substilidion, and the feeling, ex- 
perienced or imagined, of a desire or a regret. 

It follows from this double analysis that the idea of 
the absolute nought, in the sense of the annihilation of 
everj'thing, is a self-destructive idea, a pseudo-idea, a 
mere word. If suppressing a thing consists in replacing 
it by another, if thinking the absence of one thing is 
only possible by the more or less explicit representation 
of the presence of some other thing, if, in short, anni- 
hilation signifies before anything else substitution, the 
idea of an "annihilation of everything" is as absurd as 
that of a square circle. The absurdity is not obvious, 
because there exists no particular object that cannot be 
supposed annihUated; then, from the fact that there is 
nothing to prevent each thing in turn being suppressed in 
thought, we conclude that it is possible to suppose them sup- 
pressed altogether. We tio not see that suppressing each 
thing in turn consists precisely in replacing it in proportion 
and degree by another, and therefore that the suppression 
of absolutely everj-thing implies a downright contradic- 
tion in terms, since the operation consists in destroy- 
ing the very condition that makes the operation possible. 
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that it carries with it, whether we will or no, all that we 
tried to abstract from. Let us compare together the two 
ideas — the object A supposed to exist, and the same 
object supposed "non-existent." 

The idea of the object A, supposed existent, is the 
representation pure and simple of the object A. for we 
cannot represent an object without attributing to it, 
by the very fact of representing it, a certain reality. Be- 
tween thinking an object and thinking it existent, there 
is absolutely no difference. Kant has put this point 
in clear light in his criticism of the ontological argument. 
Then, what is it to think the object A non-existent? To 
represent it non-existent cannot con.sist in withdrawing 
from the idea of the object A the idea of the attribute 
"existence," since, I repeat, the representation of the 
existence of the object is inseparable from the representation 
of the object, and indeed is one with it. To represent the 
object A non-existent can only consist, therefore, in adding 
something to the idea of this object: we add to it, in 
fact, the idea of an exclusion of this particular object by 
actual reality in genera!. To think the object A as non- 
existent is first to think the object and consequently to 
think it existent ; it is then to think that another reality, 
with which it is incompatible, supplants it. Only, it is 
useless to represent this latter reality explicitly; we are 
not concerned with what it is; it is enough for us to know 
that it drives out the object A, which alone is of interest 
to us. That is why we think of the expulsion rather than 
of the cause which expels. But this cause is none the 
less present to the mind; it is there in the implicit state, 
that which expels being inseparable from the expulsion 
as the hand which drives the pea is in.separable from the 
pen-stroke. The act by which we declare an object 
unreal therefore posits the existence of the real in generiil. 
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In other words, to represent an object as unreal cannot 
consist in depriving it of every kind of existence, since the 
representation of an object is necessarily that of the object 
existing. Such an act consists simply in declaring that the 
existence attached by our mind to the object, and in- 
separable from its representation, is an existence wholly 
ideal — that of a mere possible. But the "ideality" of an 
object, and the "simple possibility" of an object, have 
meaning only in relation to a reality that drives into the 
region of the ideal, or of the merely piossible, the object 
which is incompatible with it. Suppose the stronger and 
more substantial existence annihilated: it is the attenuated 
and weaker existence of the merely possible that becomes: 
the reality itself, and you will no longer be representing 
the object, then, as non-existent. In other words, and 
however strange our assertion may seem, there is more, 
and not less, in the idea of an object conceived as "not exist' 
ing" than in the idea of this same object conceived as "exist- 
ing"; for the idea of the object "not existing" is necessarily 
the idea of the object "existing" mth, in addition, the repre- 
sentation of an exclusion of this object by the actual realit^f 
taken in block. 

But it will be claimed that our idea of the non-ejustent 
is not yet sufficiently cut loose from every imaginative 
element, that it is not negative enough. "No matter," 
we shall be told, "though the unreality of a thing consist 
in its exclusion by other things; we want to know nothing 
about that. Are we not free to direct our attention where 
we please and how we please? Well then, after having 
called up the idea of an object, and thereby, if you will 
have it so, supposed it existent, we shall merely couple 
to our affirmation a ' not,' and that will be enough to make 
us think it non-existent. This is an operation entirely 
intellectual, independent of what happens outside the 
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mind. So let us think of anything or let us think of the 
totahty of things, and then write in the margin of our 
thought the 'not,' which prescribes the rejection of what it 
contains: we annihilate everything mentally by the 
mere fact of decreeing its annihilation." — Here we have 
it! The very root of all the difficulties and errors with 
which we are confronted is to be found in the power ascribed 
here to negation. We represent negation as exactly 
symmetrical with affirniatioQ. We imagine that negation, 
like affirmation, is self-sufficient. So that negation, tike 
affinnation, would have the power of creating ideas, with 
thia sole difference that they would be negative ideas. 
By affinning one thing, and then another, and so on ad 
infinitum, I form the idea of "All;" so, by denying one 
thing Eind then other things, finally by denying All, I 
arrive at the idea of Nothing. — But it is just this assimila- 
tion which is arbitrary. We fail to see that while affirma- 
tion is a complete act of the mind, which can succeed in 
building up an idea, negation is but the half of an intel- 
lectual act, of which the other half is understood, or rather 
put o£[ to an indefinite future. We fail to see that while 
affirmation is a purely intellectual act, there enters into 
negation an element which is not intellectual, and that it 
is precisely to the intrusion of this foreign element that 
negation owes its specific character. 

To begin with the second point, let us note that to 
deny always consists in setting aside a possible aifirma- 
tion.' Negation is only an attitude taken by the mind 
toward an eventual affirmation. When I say, " This 
table is black," I am speaking of the table; I have seen 

' Kant, Criiiq-ac 0/ Pure Reoion, 2nd edition, p. 737: " From the jxtint 
of view of oiir knnwledge in general . . . the peculiar function of 
negutive propositions ia simply to prevent error." Cf. SiKwart, Logik, 
2diJ edition, vol. i. pp. 150 If. 
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It is of a pedagogical and social nature. It sets straight 
or rather warns, the person warned and set straight being 
possibly, by a kind of doubling, the very person that 
speaks. 

So much for the second point; now for the first. We 
said that negation is but the half of an intellectual act, 
of which the other half is left indeterminate. If I pro- 
nounce the negative proposition, "This table is not white," 
I mean that you ought to substitute for your judgment, 
"The table is white," another judgment. I give you an 
admonition, and the admonition refers to the necessity 
of a substitution. As to what you ought to substitute 
for your affirmation, I tell you nothing, it is true. This 
may be because I do not know the color of the table; 
but it is also, it is indeed even more, because the white 
color is that alone that interests us for the moment, so that I 
only need to tell you that some other color will have to be 
substituted for white, without having to say which. A 
negative judgment is therefore really one which indicates 
a need of substituting for an affirmative judgment another 
affirmative judgment, the nature of which, however, is 
not specified, sometimes because it is not known, more 
often because it fails to offer any actual interest, the 
attention bearing only on the substance of the first. 

Thus, whenever I add a "not" to an affinnation, when- 
ever I deny, I perform two very definite acts: (1) I interest 
myself in what one of my fellow-men affirms, or in what he 
was going to say, or in what might have been said by an- 
other Me, whom I anticipate; (2) I announce that some 
other affirmation, whose content I do not specify, will 
have to be substituted for the one I find before me. Now, 
in neither of these two acts is there anything but affirma^ 
tion. The sui generis character of negation is due to 
superimposing the first of these acts upon the second. 
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posed to be interested exclusively in the possible that \a 
indicated, and is not concerned to know by what kind 
of reality the possible is replaced. The expression of 
the substitution is therefore bound to be cut short. In- 
stead of affirming that a second term is substituted for 
the first, the attention which was originally directed to 
the first term will be kept fixed upon it, and upon it alone. 
And, without going beyond the first, we shall implicitly 
affirm that a second term replaces it in saying that the 
first "is not." We shall thus judge a judgment instead 
of judging a thing. We shall warn others or warn our- 
selves of a possible error instead of supplying positive 
information. Suppress every intention of this kind, give 
knowledge back its exclusively scientific or philosophical 
character, suppose in other words that reality comes itself 
to inscribe itself on a mind that cares only for things and 
is not interested in persons: we shall affirm that such or 
such a thing is, we shall never affirm that a thing is not. 

How comes it, then, that affirmation and negation 
are so persistently put on the same level and endowed 
with an equal objectivity? How comes it that we have 
so much difficulty in recognizing that negation is sub- 
jective, artificially cut short, relative to the human mind 
and still more to the social fife? The reason is, no doubt, 
ih&i both negation and affirmation are expressed in propo- 
sitions, and that any proposition, being formed of words, 
which symbolize concepts, is something relative to social 
life and to the human intellect. Whether I say "The 
ground is damp" or "The ground is not damp," in both 
cases the terms "ground" and "damp" are concepts more 
or less artificially created by the mind of man — extracted, 
by his free initiative, from the continmty of experience. 
In both cases the concepts are represented by the same 
conventional words. In both cases we can say indeed 
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to aenae, which will transmit thera, as more or leas distinct 
ideas, to the intelligence. In this sense the negation 
of dampness is as objective a thing, as purely intellectual, 
as remote from every pedagogical intention, as affirmation. 
— But let us look at it more closely: we shall see that the 
negative proposition, "The ground is not damp," and the 
affirmative proposition, "The ground is dry," have en- 
tirely different contents. The second implies that we 
know the dry, that we have experienced the specific 
sensations, tactile or visual for example, that are at the 
base of this idea. The first reqiures nothing of the sort; 
it could equally well have been formulated by an intelligent 
fish, who had never perceived anything but the wet. It 
would be necessary, it ia true, that this fish should have 
risen to the distinction between the real and the possible, 
and that he should care to anticipate the error of his 
fellow-fishes, who doubtless consider as alone possible 
the condition of wetness in which they actually live. Keep 
strictly to the terms of the proposition, "The ground is 
not damp," and you will find that it means two things: 
(1) that one might believe that the ground is damp, (2) 
that the dampness is replaced in fact by a certain quality x. 
This quality is left indeterminate, either because we have 
no positive knowledge of it, or because it has no actual 
interest for the person to whom the negation is addressed. 
To deny, therefore, always consists in presenting in 
an abridged form a system of two affirmations: the one 
determinate, which applies to a certain possible; the 
other indeterminate, referring to the unknown or in- 
dilTerent reality that supplants this possibility. The 
second affirmation is virtually contained in the judgment 
we apply to the first, a judgment which is negation it- 
self. And what gives negation its subjective character 
is precisely this, that in the discovery of a replacement 
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To represent that a thing has disappeared, it is not enough 
to perceive a contrast between the past and the present; 
it is necessary besides to turn our back on the present, 
to dwell on the past, and to think the contrast of the pEist 
with the present in terms of the past only, without letting 
the present appear in it. 

The idea of annihilation is therefore not a pure idea; 
it implies that we regret the past or that we conceive it 
as regrettable, that we have some reason to linger over 
it. The idea arises when the phenomenon of substitition 
IB cut in two by a mind which considers only the first half, 
becaase that alone interests it. Suppress all interest, 
all feeling, and there is nothing left but the reality that 
flows, together with the knowledge ever renewed that it 
impresses on us of its present state. 

From annihilation to negation, which is a more general 
operation, there is now only a step. All that is necessary 
is to represent the contrast of what is, not only with what 
has been, but also with all that might have been. And 
we must express this contrast as a function of what might 
have been, and not of what is; we must aflirm the existence 
of the actual while looking only at the possible. The 
formula we thus obtain no longer expresses merely a 
disappointment of the individual; it is made to correct 
or guard against an error, which is rather supposed to be 
the error of another. In this sense, negation has a peda- 
gogical and social character. 

Now, once negation is formulated, it presents an aspect 
symmetrical with that of affirmation; if affirmation affirms 
an objective reality, it seems that negation must affirm 
a non-reality equally objective, and, so to say, equally 
real. In which we are both right and wrong: wrong, 
because negation cannot be objectified, in so far as it is 
negative; right, however, in that the negation of a thing 
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is not intellectual — negation being the judgment of a 
judgment, an admonition given to some one else or to 
oneself, so that it is absurd to attribute to negation the 
power of creating ideas of a new kind, viz. ideas without 
content ;— in spite of all, the conviction persists that before 
things, or at least under things, there is "Nothing." If 
we seek the reason of this fact, we shall find it precisely 
in the feeling, in the social and, so to speak, practical 
element, that gives its specific form to negation. The 
greatest philosophic difficulties arise, as we have said, 
from the fact that the forms of human action venture 
outside of their proper sphere. We are made in order 
to act as much as, and more than, in order to think — 
or rather, when we follow the bent of our nature, it is in 
order to act that we think. It is therefore no wonder 
that the habits of action give their tone to those of thought, 
and that our mind always perceives things in the same 
order in which we are accustomed to picture them when we 
propose to act on them. Now, it is unquestionable, as 
we remarked above, that every human action has its 
starting-point in a dissatisfaction, and thereby in a feeling 
of absence. We should not act if we did not set before 
ourselves an end, and we seek a thing only because we feel 
the lack of it. Our action proceeds thus from "nothing" 
to "something," and its very essence is to embroider 
"something" on the canvas of "nothing." The truth 
is that the "nothing" concerned here is the absence not 
so much of a thing as of a utility. If I bring a visitor 
into a room that I have not yet furnished, I say to him 
that "there is nothing in it." Yet I know the room is 
full of air; but, as we do not sit on air, the room truly 
contains nothing that at this moment, for the visitor 
and for myself, counts for anything. In a general way, 
human work consists in creating utility; and, as long as 
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is revealed very near us and, in a certain measure, in us. 
It is of psychological and not of mathematical nor logical 
essence. It lives witli us. Like us, but in certain aspects 
infinitely more concentrated and more gathered up in 
itself, it endures. 

But do we ever think true duration? Here again 
a direct taking possession is necessary. It is no use 
trying to approach duration: we must install ourselves 
within it straight away. This is what the intellect gener- 
ally refuses to do, accustomed as it is to think the moving 
by means of the unniovable. 

The function of the intellect is to preside over actions. 
Now, in action, it is the result that interests us; the means 
matter tittle provided the end is attained. Thence it 
comes that we are altogether bent on the end to be realized, 
generally trusting ourselves to it in order that the idea may 
become an act; and thence it comes also that only the goal 
where our activity will rest is pictured explicitly to our 
mind: the movements constituting the action itself either 
elude our consciousness or reach it only confusedly. Let 
us consider a very simple act, like that of lifting the arm. 
WTiere should we be if we had to imagine beforehand 
all the elementarj' contractions and tensions tliis act 
involves, or even to perceive them, one by one, as they 
are acconipli.she'' ? But the mind is carried immediately 
to the end, thai, is to say, to the schematic and simplified 
vision of the act supposed accomplished. Then, if no 
antagonistic idea neutralizes the effect of the first idea, 
the appropriate movements come of themselves to fill out 
the plan, drawn in some way by the void of its gaps. The 
intellect, then, only represents to the activity ends to 
attain, that is to say, points of rest. And, from one end 
attained to another end attained, from one rest to another 
rest, our activity is carried by a series of leaps, during 
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other replaces it. Yet each of these qualities resolves 
itself, on analysis, into an enonnous number of elementary 
movements. Whether we see in it vibrations or whether 
we represent it in any other way, one fact is certain, it 
is that every quality is change. In v-ain, moreover, shall 
we seek beneath the change the thing which changes: 
it is always provisionally, and in order to satisfy our 
imagination, that we attach the movement to a mobile. 
The mobile flies for ever before the pursuit of science, 
which is concerned with mobility alone. In the smallest 
discernible fraction of a second, in the almost instantaneous 
perception of a sensible quality, there may be trillions 
of oscillations which repeat themselves. The permanence 
of a sensible quality consists in this repetition of move- 
ments, as the persistence of life consists in a series of pal- 
pitations. The primal function of perception is precisely 
to grasp a series of elementary changes under the form of 
a quality or of a simple state, by a work of condensation. 
The greater the power of acting bestowed upon an animal 
species, the more numerous, probably, are the elementary 
changes that its faculty of perceiving concentrates into 
one of its instants. And the progress must be continuous, 
in nature, from the beings that vibrate almost in unison 
with the oscillations of the ether, up to those that embrace 
trillions of these oscillations in the shortest of their simple 
|)erceptions. The first feel hardly anything but move- 
ments; the others perceive quality. The first are almost 
caught up in the running-gear of things; the others react, 
and the tension of their faculty of acting is probably pro- 
portional to the concentration of their faculty of per- 
ceiving. The progress goes on even in humanity itself. 
A man is so much the more a "man of action" as he can 
embrace in a glance a greater number of events; he who 
perceives successive events one by one will allow himsdf 
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that they ad od one another. This action appears to 
us, no doubt, in the fomi of movement. But from the 
mobility of the movement we turn away as much as we 
can; what interests us is, as we said above, the unmovable 
plan of the movement rather than the movement itself. 
Is it a simple movement? We ask ourselves where it is 
going. It is by its direction, that is to say, by the position 
of its provisional end, that we represent it at every moment. 
Is it a complex movement? We would know above all 
what is going on, what the movement is doing — in other 
words, the residl obtained or the presiding inlenlion. 
Examine closely what is in your mind when you speak 
of an action in course of accomplishment. The idea of 
change is there, I am willing to grant, but it is hidden in 
the penumbra. In the full light is the motionless plan 
of the act supposed aeeomphshed. It is by this, and by 
this only, that the complex act is distinguished and defined. 
We should be very much embarrassed if we had to imagine 
the movements inherent in the actions of eating, drinking, 
lighting, etc. It is enough for us to know, in a general 
and indefinite way, that all these acts are movements. 
Once that side of the matter has been settled, we simply 
seek to represent the general plan of each of these complex 
movements, that is to say the motionless design that under- 
lies them. Here again knowledge bears on a state rather 
than on a change. It is therefore the same with this third 
case as with the others. Whether the movement be 
qualitative or evolutionary or extensive, the mind manages 
to take stable views of the instability. And thence the 
mind derives, as we have just shown, three kinds of repre- 
sentations: (1) qualities, (2) forms of essences, (3) acts. 

To these three ways of seeing correspond three categories 
of words: adjectives, substantives, and verbs, which are the 
primordial elements of language. Adjectives and sub- 
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such ss the marching past of a regiment. There is one 
way in which it might first occur to U3 to do it. That 
would be to cut out jointed figures representing the soldiers, 
to give to each of them the movement of marching, a 
movement varying from individual to individual although 
common to the human species, and to throw the whole 
on the screen. We should need to spend on this little 
game an enormous amount of work, and even then we 
should obtain but a very poor result: how could it, at its 
best, reproduce the suppleness and variety of life? Now, 
there 'm another way of proceeding, more easy and at 
the same time more effective. It is to take a series of 
snapshots of the passing regiment and to throw these 
instantaneous views on the screen, so that they replace 
each other very rapidly. This is what the cinematograph 
does. With photographs, each of which represents the 
regiment in a fixed attitude, it reconstitutes the mobility 
of the regiment marching. It is true that if we had to do 
with photographs alone, however much we might look at 
them, we should never see them animated : with immobility 
set beside immobility, even endlessly, we could never make 
movement. In order that the pictures may be animated, 
there must be movement somewhere. The movement 
does indeed exist here; it is in the apparatus. It is be- 
cause the film of the cinematograph unrolls, bringing 
in turn the different photographs of the scene to continue 
each other, that each actor of the scene recovers his mobil- 
ity; he strings all his successive attitudes on the invisible 
movement of the fihn. The process then consists in ex- 
tracting from all the movements peculiar to all the figures 
an impersonal movement abstract and simple, movement 
in general, so to speak: we put this into the apparatus, and 
we reconstitute the individuality of each particular move- 
ment by combining this nameless movement with the per- 
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character of knowledge form itself on that of action,, 
while expecting that the detail of each act should depend 
in its turn on that of knowledge. In order that action 
may always i)e enlightened, intelligence must always bo 
present in it; but intelligence, in order thus to accompany 
the progress of activity and ensure its direction, must 
begin by adopting its rhythm. Action is discontinuous, 
like every pulsation of life; discontinuous, therefore, is 
knowledge. The mechanism of the faculty of knowing 
has been constructed on this plan. Essentially practical, 
can it be of use, such as it is, for speculation? Let ua try 
with it to follow reality in its windings, and see what will 
happen. 

I take of the continuity of a particular becoming a 
series of views, which I connect together by " becoming 
in general." But of course I cannot stop there. What 

not determinable is not representable : of "becoming 
in general" I have only a verbal knowledge. As the 
letter x designates a certain unknown quantity, what- 
ever it may be, so my "becoming in general," always 
the same, symbolizes here a certain transition of which 
I have taken some snapshots; of the transition itself 
it teaches me nothing. Let me then concentrate myself 
wholly on the transition, and, between any two snap- 
shots, endeavor to realize what is going on. As I apply 
the same method, I obtain the same result; a third view 
merely slips in between the two others. I may begin 
again as often as I will, I may set views alongside of views 
for ever, I shall obtain nothing else. The application of 
the cinematographical method therefore leads to a perpet- 
ual recommencement, during which the mind, never able to 
satisfy itself and never finding where to rest, persuades 
Itself, no doubt, that it imitates by its instability the very 
movement of the real. But though, by straining itself 
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passes there and might stop there. It is true that if it 
did stop there, it would be at rest there, and at this point 
it is no longer movement that we should have to do with. 
The truth is that if the arrow leaves the point A to fall 
down at the point B, its movement AB is as sinaple, as 
indecomposable, in so far as it is movement, as the tension 
of the bow that shoots it. As the shrapnel, bursting before 
it falls to the ground, covers the explosive zone with an 
indivisible danger, so the arrow which goes from A to B 
displays with a single stroke, although over a certain extent 
of duration, its indivisible mobibty. Suppose an elastic 
stretched from A to B, could you divide its extension? 
The course of the arrow is this very extension; it is equally 
simple and e<^iually undivided. It is a single and imique 
bound. You fix a point C in the interval passed, and say 
that at a cei^ain moment the arrow was in C. If it had 
been there, it would have been stopped there, and you 
would no longer have had a Bight from A to B, but two 
flights, one from A to C and the other from C to B, with an 
interval of rest. A single movement is entirely, by the 
hypothesis, a movement between two stops; if there are 
intermediate stops, it is no longer a single movement. 
At bottom, the illusion arises from this, that the movement, 
once effected, has laid along its course a motionless tra- 
jectory on which we can count as many immobilities as 
we will. From this we conclude that the movement, 
wkUst being effected, lays at each instant beneath it a position 
with which it coincides. We do not see that the trajectory 
is created in one stroke, although a certain time is re- 
quired for it; and that though we can divide at will the 
trajectory once created, we cannot divide its creation, 
which is an act in progress and not a thing. To suppose 
that the moving body is at a point of its course is to cut 
the course in two by a snip of the scissors at this point, 
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all movement is articulated inwardly. It is either an 
indi\nsible bound {which may occupy, nevertheless, a 
very long duration) or a series of indivisible bounds. 
Take the articulations of this movement into account, 
or give up speculating on its nature. 

When Achilles puisues the tortoise, each of his steps 
must be treated as indivisible, and so must each step of 
the tortoise. After a certain number of steps, Achilles 
will have overtaken the tortoise. There is nothing more 
simple. If you insist on dividing the two motions further, 
distinguish both on the one side and on the other, in the 
com'se of Achilles and in that of the tortoise, the sitb- 
multiples of the steps of each of them; but respect the 
natural articulations of the two courses. As long aa you 
respect them, no difficulty will arise, because you will 
follow the indications of experience. But Zeno's device 
is to reconstruct the movement of Achilles according to a 
law arbitrarily cha'ien. Achilles with a fiist step is sup- 
posed to arrive at the point where the tortoise was, with a 
second step at the point which it has moved to while he 
was making the first, and so on. In this case, Achilles 
would always have a new step to take. But obviously, 
to overtake the tortoise, he goes about it in quite another 
way. The movement considered by Zeno would only be 
the equivalent of the movement of Achilles if we could 
treat the movement as we treat the interval passed through, 
decomposable and recomposable at will. Once you sub- 
scribe to this first absurdity, all the others follow.- 

■ That is, we do not consider the sophism of Zeno refuted by the Tact 
that the geometrical progression ''(l+-; + ;^ + ig+--i etc.)— in 
which a deaigimtes the initial diglance between Achillea and tlie tortoifie, 
and n the relation of their respective velocities — has a finite sum if 
n is greater than 1. On this point we may refer to the argmnenta of 
¥. Evellin, which we regard as oonclusive {see Evellin, Infmi et quantiti, 
Paris, 1880, pp. (i3-97; cf. fletw 
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when we express the attribute "man," it applies no more 
to the subject " child," The reality, which is the transition 
from childhood to manhood, has slipped between our 
fingers. We have only the imaginary stops "child" and 
"man," and we are very near to saying that one of these 
stops is the other, just as the arrow of Zcno is, according 
to that philosopher, at all the points of the course. The 
truth is that if language here were molded on reality, we 
should not say "The child becomes the man," but "There 
is becoming from the child to the man." In the first 
proposition, " becomes" is a verb of indeterminate meaning, 
intended to mask the absurdity into which we fall when we 
attribute the state "man" to the subject "child." It 
behaves in much the same way as the movement, always 
the same, of the cinematographical film, a movement 
hidden in the apparatus and whose function it is to super- 
pose the successive pictures on one another in order to 
imitate the movement of the real object. In the second 
proposition, "becoming" is a subject. It comes to the 
front. It is the reality itself; childhood and manhood 
are then only possible stops, mere views of the mind; 
we now have to do with the objective movement itself, 
and no longer with its cinematographical imitation. But 
the first manner of expression is alone conformable to 
our habits of language. We must, in order to adopt 
the second, escape from the cinematographical mechanism 
of thought. 

We must make complete abstraction of this mechan- 
ism, if we wish to get rid at one stroke of the theoretical 
absurdities that the question of movement raises. All 
is obscure, all is contradictory when we try, with states, 
to build up a transition. The obscurity is cleared up, 
the contradiction vanishes, as soon as we place ourselves 
along the transition, in order to distinguish states in it 
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in fact, this threefold meaning. It denotes (1) the quality, 
(2) the form or essence, (3) the end or design (in the sense 
of intention) of the act being performed, that is to say, at 
bottom, the design (in the sense of drauring) of the act sup- 
posed accomplished. These three aspects are those of the 
adjeciive, subslanlive and verb, and correspond to the three 
essential categories of Uinguage. After the explanations 
we have given above, we might, and perhaps we ought to, 
translate e^do» hy "view" or rather by "moment." For 
tidoi is the stable view taken of the instability of things: 
thequalily, which is a moment of becoming; the form, which 
is a moment of evolution; the essence, which is the mean 
form above aud below which the other forms are arranged 
as alterations of the mean; finally, the intention or rtiental 
design which presides over the action being accomplished, 
and which is nothing else, we said, than the material design, 
traced out and contemplated beforehand, of the action 
accompUshed. To reduce things to Ideas is therefore to 
resolve becoming into its principal moments, each of these 
being, moreover, by the hypothesis, screened from the laws 
of time and, as it were, plucked out of eternity. That is to 
Bay that we end in the philosophy of Ideas when we apply 
the cinematographical mechanism of the intellect to the 
analysis of the real. 

But, when we put immutable Ideas at the base of the 
moving reality, a whole physics, a whole cosmology, a whole 
theologj- follows necessarily. We must insist on the point. 
Not that wc mean to summarize in a few pages a philosophy 
so complex and so comprehensive as that of the Greeks. 
But, since we have described the cinematographical mech- 
anism of the intellect, it is important that we should show to 
what idea of reality the play of this mechanism leads. It 
is the very idea, we believe, that we find in the ancient 
philosophy. The main lines of the doctrine that was 
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raetsphysical zero which, joined to the Idea, like the arith- 
metical zero to unity, multiplies it in space and time. By 
it the motionless and simple Idea is refracted into a move- 
ment spread out indefinitely. In right, there ought to be 
nothing but immutable Ideas, immutably fitted to each 
other. In fact, matter comes to add to thera its void, and 
thereby lets loose the universal becoming. It is an elusive 
nothing, that creeps between the Ideas and creates endless 
agitation, eternal disquiet, like a suspicion insinuated be- 
tween two loving hearts. Degrade the immutable Ideas: 
you obtain, by that alone, the perpetual flux of things. 
The Ideas or Forms are the whole of intelligible reality, that 
is to say, of truth, in that they represent, all together, the 
theoretical equilibrium of Being. As to sensible reality, 
it ia a perpetual oscillation from one side to the other of 
this point of equihbrium. 

Hence, throughout the whole philosophy of Ideas there 
ia a certain conception of duration, as also of the relation 
of time to eternity. He who installs himself in becoming 
sees in duration the very life of things, the fundamental 
reality. The Forms, which the mind isolates and stores 
up in concepts, are then only snapshots of the changing 
reality. They are moments gathered along the course 
of time; and, just because we have cut the thread that 
binds them to time, they no longer endure. They tend to 
withdraw into their own definition, that is to say, into the 
artificial reconstruction and symbolical expression which 
is their intellectual equivalent. They enter into eternity, 
if you will; but what is eternal in them is just what is un- 
real. On the contrary, if we treat becoming by the cine- 
matographical method, the Forms are no longer snapshots 
taken of the change, they are its constitutive elements, they 
represent all that is positive in Becoming. Eternity no 
longer hovers over time, as an abstraction; it underlies 
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are but the distance between what is and what ought to be. 
From the standpoint of ancient philosophy, space and 
time can be nothing but the field that an incomplete reality, 
or rather a reality that has gone astray from itself, needa in 
order to run in quest of itself. Only it must be admitted 
that the field is created as the hunting progresses, and that 
the hunting in some way deposits the field beneath it. 
Move an imaginary pendulum, a mere mathematical point, 
from its position of equilibrium: a perpetual oscillation 
is started, along which points are placed next to points, 
and moments succeed moments. The space and time 
which thus arise have no more "positivity" than the move- 
ment itself. They represent the remoteness of the position 
artificially given to the pendulum from its normal position, 
whai it lacks in order to regain its natural stability. Bring 
it back to its normal position: space, time and motion 
shrink to a mathematical point. Just so, human reason- 
ings are drawn out into an endlees chain, but are at once 
swallowed up in the truth seized by intuition, for their 
extension in space and time is only the distance, so to speak, 
between thought and truth.' So of e.xtension and duration 
in relation to pure Forms or Ideas. The sensible forms are 
before us, ever about to recover their ideality, ever pre- 
vented by the matter they bear in them, that is to say, by 
their inner void, by the interval between what they are and 
what they ought to be. They are for ever on the point 
of recovering themselves, for ever occupied in losing them- 
selves. An inflexible law condemns them, like the rock of 
Sisyphus, to fall back when they are almost touching the 
summit, and this law, which has projected them into space 
and time, is nothing other than the very constancy of their 

' We have tried to bring out what is true and what is faUe in this idea. 
BO far as spatiality is conrerued (see Chapter III.). It seems to us 

radically false as regards duration. 
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eeption of the Idea that posits its own being. So the 
philosopher proceeds, confronted with the universe. Ex- 
perience makes to pass before his eyes phenomena which 
run, they also, one behind another in an accidental order 
determined by circumstances of time and place. This 
physical order — a degeneration of the logical order — is 
nothing else but the fall of the logical into space and time. 
But the philosopher, ascending again from the percept to 
the concept, sees condensed into the logical all the positive 
reality that the physical possesses. His intellect, doing 
away with the materiality that lessens being, grasps being 
itself in the immutable system of Ideas. Thus Science 
is obtained, which appears to us, complete and ready-made, 
as soon as we put back our intellect into its true place, 
correcting the deviation that separated it from the in- 
telligible. Science is not, then, a human construction. 
It is prior to our intellect, independent of it, veritably the 
generator of Things. 

And indeed, if we hold the Fonns to be simply snapshots 
taken by the mind of the continuity of becoming, they must 
be relative to the mind that thinks them, they can have no 
independent existence. At most we might say that each 
of these Ideas is an ideat. But it is in the opposite hypothe- 
sis that we are placing ourselves. Ideas must then exist by 
themselves. Ancient philosophy could not escape this 
conclusion. Plato formulated it, and in vain did Aristotle 
strive to avoid it. Since movement arises from the de- 
gradation of the immutable, there could be no movement, 
coasequently no sensible world, if there were not, some- 
where, immutability realized. So, having begun by refus- 
ing to Ideas an independent existence, and finding himself 
nevertheless unable to deprive them of it, Aristotle pressed 
them into each other, roUed them up into a ball, and set 
above the physical world a Form that was thus found to be 
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to bring into full light, because it is that which each of us 
wiU reach when, in order to ascend to the origin of things, 
he follows to the end the natural movement of the intellect. 
True, the ancient philosophers never formulated it ex- 
plicitly. They confined themselves to drawing the con- 
sequences of it, and, in general, they have marked but 
points of view of it rather than presented it itself. Some- 
times, indeed, they speak of an aUraction, sometimes of an 
impulsion exercised by the prime mover on the whole of the 
world. Both views are fomid in Aristotle, who shows us 
in the movement of the universe an aspiration of things 
toward the divine perfection, and consequently an ascent 
toward God, while he describes it elsewhere as the effect 
of a contact of God with the first sphere and as descending, 
consequently, from God to things. The Alexandrians, we 
think, do no more than follow this double indication when 
they speak of procession and conversion. Everything is 
derived from the first principle, and everything aspires to 
return to it. But these two conceptions of the divine 
causality can only be identified together if we bring them, 
both the one and the other, back to a third, which we hold 
to be fimdamental, and which alone will enable us to under- 
stand, not only why, in what sense, things move in space 
and time, but also why there is space and time, why there 
is movement, why there are things. 

This conception, which more and more shows through 
the rea-sonings of the Greek philosophers as we go from 
Plato to PlotinuB, we may formulate thus: The affirmation 
of a realily implies the simtiUaneous affirmalitm of all ihe 
degrees of reality intermediate between it and nothing. The 
principle is evident in the case of number: we cannot 
affirm the number 10 without thereby afTimiing the exis- 
tence of the numbers 9, 8, 7, . . ., etc. — in short, of the whole 
interval between 10 and zero. But here our mind passes 
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naturally from the sphere of quantity to that of quality. 
It seems to us that, a certain perfection being given, the 
whole continuity of degradations is given ako between this 
perfection, on the one hand, and the nought, on the other 
hand, that we think we conceive. Let us then posit the 
God of Aristotle, thought of thought— that is, thought 
making a circle, transforming itself from subject to object 
and from object to subject by an instantaneous, or rather 
an eternal, circular process: as, on the other hand, the 
nought appears to posit itself, and as, the two extremities 
being given, the interval between them is equally given, 
it follows that all the descending degrees of being, from the 
divine perfection down to the "absolute nothing," are 
realized automatically, so to speak, when we have posited 
God. 

Let us then run through this interval from top to bottoi 
First of all, the slightest diminution of the first piincip] 
will be enough to precipitate Being into space and time] 
but duration and extension, which represent this firstL;] 
diminution, wJI be as near as possible to the divine inez- 
tension and eternity. We must therefore picture to oup*j 
selves this first degradation of the divine principle 88 
sphere turning on itself, imitating, by the perpetuity of its 
circular movement, the eternity of the circle of the divine 
thought; creating, moreover, its own place, and thereby 
place in general,' since it includes without being included 
and moves without stirring from the spot; creating alao 
its own duration, and thereby duration in general, since its 
movement is the measure of all motion.' Then, by de- 

' Decaelo, ii,287a 12 ^s iaxdnjs ^cpi^p3iolks K€vm e<mv eSwOo' 
mm riroj. Phya. iv. 212 a, di rb di ttou fur* /wv tus Kn/^attcu i<rct 
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grees, we shall see the perfection decrease, more and more, 
down to our sublunary world, in which the cycie of birth, 
growth and decay imitates and mars the original circle for 
the last time. So understood, the causal relation between 
God and the world is seen as an attraction when regarded 
from below, as an impulsion or a contact when regarded 
from above, since the first heaven, with its circular move- 
ment, is an imitation of God and all imitation is the re- 
ception of a form. Therefore, we perceive God as efficient 
cause or as final cause, according to the point of view. 
And yet neither of these two relations is the ultimate 
causal relation. The true relation is that which is found 
between the two members of an equation, when the first 
member is a single term and the second a sum of an end- 
less number of terms. It is, we may say, the relation of 
the gold-piece to the small change, if we suppose the change 
to offer itself automatically as soon as the gold piece is 
presented. Only thus can we understand why Aristotle 
has demonstrated the necessity of a first motionless mover, 
not by founding it on the assertion that the movement 
of things must have had a beginning, but, on the contrary, 
by affinning that this movement could not have begun and 
can never come to an end. If movement exists, or, in 
other words, if the small change is being counted, the gold- 
piece is to be found somewhere. And if the counting goes 
on for ever, having never begun, the single term that is 
eminently equivalent to it must be eternal. A perpetuity 
of mobility is possible only if it is backed by an eternity 
of immutabihty, which it unwinds in a chain without be- 
ginning or end. 

Such is the last word of the Greek philosophy. We have 
not attempted to reconstruct it a priori. It has manifold 
origins. It is connected by many invi.sible threads to 
the soul of ancient Greece. Vain, therefore, the effort 
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to deduce it from a simple principle." But if everything 
that has come from poetrj-, religion, social life and a still 
rudimentary physics and biology be removed from it, if 
we take away all the light material that may have been 
used in the construction of the stately building, a solid 
framework remains, and this framework marks out the 
main lines of a metaphysic which is, we believe, the natural 
metaphysic of the human intellect, We come to a philoso- 
phy of this kind, indeed, whenever we follow to the end, 
the ciiiematographical tendency of perception and thou^t^. 
Our perception and thought begin by substituting for tl 
continuity of evolutionary change a series of unchangeable 
forms which are turn by turn, "caught on the wing," like 
the rings at a merry-go-round, which the children unhook 
with their little stick as they are passing. Now, how can 
the forms be passing, and on what "stick" are they strung? 
As the stable forms have been obtained by extracting from 
change everything that is definite, there is nothing left, 
to characterize the instability on which the forms are laid, 
but a negative attribute, which must be indetermination 
itself. Such is the first proceeding of our thought: it 
dissociates each change into two elements — the one stable, 
definable for each particular case, to wit, the Form; tl 
other indefinable and always the same. Change in genei 
And such, also, is the essential operation of lanj 
Forms are all that it is capable of expressing. It is reduct 
to taking as understood or is limited to suggesting a nn 
bility which, just because it is always unexpressed, 
thought to remain in all cases the same. — Then comes in 
philosophy that holds the dissociation thus effected 
thought and language to be legitimate. What can it di 

■ Especially have we left almost entirely on one side those admirs 
but Homewhat fugitive intuitions that PlotinuB was later b 
study and to fix. 



ble ^ 



PLATO AND ARISTOTLE 



327 



eoccept objectify the distinction with more force, push it 
to its extreme consequences, reduce it into a system? It 
will therefore construct the real, on the one hand, with 
definite Forms or immutable elements, and, on the other, 
with a principle of mobility which, being the negation of 
the fonn, will, by the hypothesis, escape all definition and be 
the purely indeterminate. The more it directs its attention 
to the forms delineated by thought and expressed by 
language, the more it will see them rise above the sensible 
and become subtilized into pure concepts, capable of enter- 
ing one within the other, and even of being at last massed 
together into a single concept, the synthesis of all reality, 
the achievement of all perfection. The more, on the con- 
trary, it descends toward the invisible source of the uni- 
versal mobility, the more it will feel this mobility sink 
beneath it and at the same time become void, vanish into 
what it will call the "non-being." Finally, it will have 
on the one hand the system of ideas, logically coordinated 
together or concentrated into one only, on the other a 
quasi-nought, the Platonic "non-being" or the Aristotelian 
"matter." — But, having cut your cloth, you must sew it. 
With supra-sensible Ideas and an infra-sensible non-ljeing, 
you now have to reconstruct the sensible world. You can 
do so only if you postulate a kind of metaphysical necessity 
in virtue of which the confronting of this All with this 
Zero is equiralenl to the affirmation of all the degrees of 
reality that measure the interval between them — just as an 
undivided number, when regarded as a difference lietween 
itself and zero, is revealed as a certain sum of units, and 
with its own affirmation affirms all the lower numbers. 
That is the natural postulate. It is that also that we per- 
ceive as the base of the Greek philasophy. In order then 
to explain the specific characters of each of these degrees 
of intermediate reahty, nothmg more is necessary than 
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regard to change and duration. That modem phUosophy 
has repeatedly, but especially in its beginnings, had the 
wish to depart from it, seems to us unquestionable. But 
an irresistible attraction brings the intellect back to its 
natural movement, and the metaphysic of the modems 
to the general conclusions of the Greek metaphysic. Wc 
must try to make this point clear, in order to show by what 
invisible threads our mechanistic philosophy remains 
bound to the ancient philosophy of Ideas, and how also it 
responds to the requirements, above all practical, of our 
understanding. 

Modem, like ancient, science proceeds according to the 
cinematographical method. It cannot do otherwise; all 
science is subject to this law. For it is of the cs-sence of 
science to handle signs, which it substitutes for the objects 
themselves. These signs imdoubtedly differ from those 
of language by their greater precision and their higher 
efficacy; they are none the less tied down to the general 
condition of the sign, which is to denote a fixed aspect of 
the reality under an arrested form. In order to think 
movement, a constantly renewed effort of the mind is 
necessary. Signs are made to dispense us with this effort 
by substituting, for the moving continuity of things, an 
artificial reconstruction which is its equivalent in practice 
and has the advantage of being easily handled. But let 
us leave aside the means and consider only the end. What 
is the essential object of science? It is to enlarge our 
inSuence over things. Science may be speculative in its 
form, disinterested in its immediate ends; in other words 
we may give it as long a credit as it wants. But, however 
long the day of reckoning may be put off, some time or 
other the payment must be made. It is always then, in 
short, practical utility that science has in view. Even 
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when it launches into theory, it is bound to adapt its I 
havJor to the general form of practice. However high 
it may rise, it must be ready to fall back into the field of 
action, and at once to get on its feet. This would not be 
possible for it, if its rh>'thm differed absolutely from that I 
of action itself. Now action, we have said, proceeds by 
leaps. To act is to re-adapt oneself. To know, that is to 
say, to foresee in order to act, is then to go from situation 
to situation, from arrangement to rearrangement. Science 
may consider rearrangements that come closer and closer ■ 
to each other; it may thu.s increase the number of momentS-fl 
that it isolates, but it always isolates moments. As tot 
what happens in the interval between the moments, science 
is no more concerned with that than are our common ia*| 
telligence, our senses and our language: it does not I 
on the interval, but only on the extremities. So the cinfr 
matographical method forces itself upon our science, as i: 
did already on that of the ancients. 

Wherein, then, is the difference between the two sciences? ] 
We indicated it when we said that the ancients reduced the! 
physical order to the vital order, that is to say, laws to I 
genera, while the iiiodema try to resolve genera into lawa. I 
But we have to look at it in another aspect, which, more 
over, is only a transposition, of the first. Wherein consis 
the difference of attitudtf of the two sciences toward changefl 
We may formulate it by saying that micient science thini 
it kntrws its object suffidenlly when it has noted of it i 
privileged moments, whereas modem science considers i 
object at any moment whatever. 

The forms or ideas of Plato or of Aristotle correspoui 
to privileged or salient moments in the history of thing! 
those, in general, that have been fixed by language. The] 
are supposed, like the childhood or the old age of a Hvim 
being, to characterize a period of which they express t 
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quintessence, all the rest of this period being filled by the 
passage, of no interest in itself, from one form to another 
form. Take, for instance, a falling body. It was thought 
that we got near enough to the fact when we characterized 
it as a whole: it was a movement downward; it was the 
tendency toward a centre; it was the naiuTol movement 
of a body which, separated from the earth to which it be- 
longed, was now going to find its place again. They noted, 
then, the final term or culminating point {zlkos. dxfij}) and 
set it up as the essential moment: this moment, that 
language has retained in order to express the whole of 
the fact, sufficed also for science to characterize it. In the 
physics of Aristotle, it is by the concepts " high" and " low," 
spontaneous displacement and forced displacement, own 
place and strange place, that the movement of a body shot 
into space or falling freely is defined. But Galileo thought 
there was no essential moment, no privileged instant. To 
study the falling body is to consider it at it matters not 
what moment in its course. The true science of gravity 
is that which will determine, for any moment of time what- 
ever, the pasition of the body in space. For this, indeed, 
signs far more precise than those of language are required. 
We may say, then, that our physics differs from that of 
the ancients chiefly in the indefinite breaking up of time. 
For the ancients, time comprises as many imdivided periods 
as our natural perception and our language cut out in it 
successive facts, each presenting a kind of inilividuality. 
For that reason, each of these facts admits, in their view, 
of only a total definition or description. If, in describing 
it, we are led to distinguish phases in it, we have several 
facts instead of a single one, several undivided periods in- 
stead of a single period; but time is always supposed to be 
divided into determinate periods, and the mode of division 
to be forced on the mind by apparent crises of the real, 



332 CREATIVE EVOLUTION Kmap. 

comparable to that of puberty, by the apparent rwease of a 
new form. — For a Kepler or a Galileo, on the contrarj', 
time 13 not divided objectively in one way or another by 
the matter that fills it. It has no natural articulations. 
We can, we ought to, divide it as we please. All momeal 
count. None of them has the right to set itself up as 
moment that represents or dominates the others. And, 
consequently, we know a change only when we are able 
to determine what it is about at any one of its moments. 

The difference is profound. In fact, in a certain aspect 
it is radical. But, from the point of view from which we 
are regarding it, it is a difference of degree rather than of 
kind. The human mind has passed from the first kind of 
knowledge to the second through gradual perfecting, simply 
by seeking a higher precision. There is the same relation 
between these two sciences as between the noting of the 
phases of a movement by the eye and the much more 
complete recording of these phases by instantaneous pho- 
tography. It is the same cinematographical mechanism la 
both cases, but it reaches a precision in the second that it' 
cannot have in the first. Of the gallop of a horse our 
perceives chiefly a characteristic, essential or rather schi 
matic attitude, a form that appears to radiate over a whol 
period and so fill up a time of gallop. It is this attiti 
that sculptim? has fixed on the frieze of the Parthenoi 
But instantaneous photography isolates any moment; 
puts them all in the same rank, and thus the gallop of 
horse spreads out for it into as many successive attitudes! 
as it wishes, instead of massing itself into a single attitud^J 
which is supposed to flash out in a privileged moment 
to illuminate a whole period. 

From this original difference flow all the others. A 
science that considers, one after the other, undivided periods 
of duration, sees nothing but phases succeeding phases, 
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forms replacing forms; it is content with a qualitative de- 
scription of objects, which it likens to organized beings. 
But when we seek to know what happens within one of 
these periods, at any moment of time, we are aiming at 
something entirely different. The changes which are pro- 
duced from one moment to another are no longer, by t'le 
hypothesis, changes of quality; they are quantitative vari- 
ations, it may be of the phenomenon itself, it may be of its 
elementary parts. We were right then to say tliat modem 
science is distinguishable from the ancient in that it applies 
to magnitudes anti proposes first and foremost to measure 
them. The ancients did indeed trj' ex|jerinients, and on 
the other hand Kepler tried no experiment, in the proper 
sense of the word, in order to discover a law which is the 
very type of scientific knowledge as we understand it. 
What distinguishes modem science is not that it is experi- 
mental, but that it experiments and, more generally, works 
only with a view to measure. 

For that reason it is right, again, to say that ancient 
science applied to concepts, while modem science seeks 
laws — constant relations between %'ariable magnitudes. 
The concept of circularity was sufficient to Aristotle to 
define the movement of the heavenly bodies. But, even 
with the more accurate concept of elliptical form, Kepler 
did not think he had accounted for the movement of planets. 
He had to get a law, that is to say, a constant relation be- 
tween the quantitative variations of two or several elements 
of the planetary movement. 

Yet these are only consequences — differences that follow 
from the fundamental difference. It did happen to the 
ancients accidentally to experiment with a view to measur- 
ing, as also to discover a law expressing a constant relation 
between magnitudes. The principle of Aj'chimedes is a 
true experimental law. It takes into account three variable 
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magnitudes; the volume of a body, the density of the liquid 
in which the body is immersed, the vertical pressure that 
is being exerted. And it states indeed that one of these 
three terms is a function of the other two. 

The essential, original difference must therefore be sought 
elsewhere. It is the same that we noticed first. The 
science of the ancients m static. Either it considers in 
block the change that it studies, or, if it divides the change 
into periods, it makes of each of these periods a block in its 
turn: which amounts to saying that it takes no account 
of time. But modern science has been built up around 
the discoveries of Galileo and of Kepler, which immediately 
furnished it with a model. Now, what do the laws of 
Kepler say? They lay down a relation between the areas 
described by the heliocentric radius-vector of a planet and 
the time employed in describing them, a relation between 
the longer axis of the orbit and the tivie taken up by the 
course. And what was the principle discovered by Galileo? 
A law which connected the space traversed by a faUing 
body with the ti>ne occupied by the fall. Furthermore, 
in what did the first of the great transformations of geometi 
in modern times consist, if not in introducing — in a veili 
form, it is true — time and movement even in the considera- 
tion of figures? For the ancients, geometry was a purely 
static science. Figures were given to it at once, completely 
finished, hke the Platonic Ideas. But the essence of the 
Cartesian geometry (although Descartes did not give it 
this form) was to regard every plane curve as described 
by the movement of a point on a movable straight line 
which is displaced, parallel to itself, along the axis of the 
abscissae — the displacement of the movable straight hne 
being supposed to be uniform and the abscissa thus be- 
coming representative of the time. The curve 
defined if we can state the relation connecting the 
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traversed on the movable straight line to the time employed 
in traversing it, that is, if we are able to indicate the po- 
sition of the movable point, on the straight line which it 
traverses, at any moment whatever of its course. This 
relation is just what we call the equation of the curve. To 
substitute an equation for a figure consists, therefore, in 
seeing the actual position of the moving points in the tra- 
cing of the curve at any moment whatever, instead of re- 
garding this tracing all at once, gathered up in the unique 
moment when the curve has reached its finished state. 

Such, then, was the directing idea of the reform by which 
both the science of nature and mathematics, which serves 
as its instrument, were renewed. Modem science is the 
daughter of astronomy; it has come down from heaven 
to earth along the inclined plane of Galileo, for it is through 
Galileo that Newton and his successors are connected with 
Kepler. Now, how did the astronomical problem present 
itself to Kepler? The question was, knowing the respective 
positions of the planets at a given moment, how to calculate 
their positions at any other moment. So the same question 
presented itself, henceforth, for every material system. 
Each material point became a rudimentary planet, and the 
main question, the ideal problem whose solution would 
yield the key to all the others was, the positions of these 
elements at a particular moment being given, how to de- 
termine their relative positions at any moment. No doubt 
the problem cannot be put in these precise terms except 
in very simple cases, for a schematized reality; for we 
never know the respective positions of the real elements 
of matter, supposing there are real elements; and, even if 
we knew them at a given moment, the calculation of their 
positions at another moment would generally require a 
mathematical effort surpassing human powers. But it is 
enough for us to know that these elements might be known, 
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ties. Which amounts to saying that real time, regarded as 
a flux, or, in other words, as the very mobiUty of being, 
escapes the hold of scientific knowledge. We have already 
tried to estabhsh this point in a former work. We alluded to 
it again in the first chapter of this book. But it is necessary 
to revert to it once more, in order to clear up misunder- 



When positive science speaks of time, what it refers to 
is the movement of a certain mobile T on its trajectory. 
This movement has been chosen by it as representative 
of time, and it is, by definition, uniform. Let us call Ti, 
T2, Tj, . . . etc., points which divide the trajectory 
of the mobile into equal parts from its origin T^. We sliall 
say that 1, 2, 3, . . . imits of time have flowed past, 
when the mobile is at the points Tj, T^, Tj, . . . of the 
line it traverses. Accordingly, to consider the state of the 
universe at the end of a certain time /, is to examine where 
it will be when T is at the point Tj of its course. But of the 
fiuz itself of time, still less of its effect on consciousness, 
there is here no question; for there enter into the calculation 
only the points Tp Ta, T3, . . . taken on the flux, never 
the flux itself. We may narrow the time considered as 
much as we will, that is, break up at will the interval be- 
tween two consecutive divisions T„ and T^^^p but it is 
always with points, and with points only, that we are deal- 
ing. What we retain of the movement of the mobile T 
are positions taken on its trajectory. WTiat we retain of 
all the other points of the universe are their positions on 
their respective trajectories. To each virtucU atop of the 
moving body T at the points of division Tp T2, Tj, , . . 
we make correspond a virtual stop of all tlie other mobiles 
at the points where they are passing. And when we say 
that a movement or any other change has occupied a time 
t, we mean by it that we have noted o number t of corre- 
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physicist is the nunAer of units of duration the process 
fills ; he does not concern himself about the units themselvea 
and that is why the successive states of the world might 
be spread out all at once in space without his having to 
change anything in his science or to cease talking about 
time. But for us, conscious beings, it is the units that 
matter, for we do not count extremities of intervals, we 
feel and live the intervals themselves. Now, we are con- 
scious of these intervals as of defnite intervals. Let me 
come back again to the sugar in my glass of water:' why 
must I wait for it to melt? While the duration of the 
phenomenon is relative tor tlie physicist, since it is reduced 
to a certain number of units of time and the units them- 
selves are indifferent, this duration is an absolute for my 
consciousness, for it coincides with a certain degree of 
impatience which is rigorously determined. AMience 
comes this determination? What is it that obliges me to 
wait, and to wait for a certain length of psychical duration 
which is forced upon me, over which I have no power? 
If succession, in so far as distinct from mere juxtaposition, 
has no real efficacy, if time is not a land of force, why does 
the universe unfold its successive states with a velocity 
which, in regard to my consciousness, is a veritable abso- 
lute? Why with this particular velocity rather than any 
other? Why not with an mfinite velocity? \^''hy, in other 
words, is not everything given at once, as on the film of the 
cinematograph? The more I consider this point, the more 
it seems to me that, if the future is bound to succeed the 
present instead of being given alongside of it, it is because 
the future is not altogether determined at the present 
moment, and that if the time taken up by this succession 
is something other than a number, if it has for the con- 
sciousness that is installed in it absolute value and reality, 
■ See page 10. 
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know the painter's style: do we foresee what will appear 
on the canvas? We possess the elements of the problem ; 
we know in an abstract way, how it will be solved, for the 
portrait will surely resemble the model and will surely 
resemble also the artist; but the concrete solution brings 
with it that unforeseeable nothing which is everything 
in a work of art. And it is this nothing that takes time. 
Nought as matter, it creates itself as form. The sprouting 
and flowering of this form are stretched out on an un- 
shrinkable duration, which is one with their essence. So 
of the works of nature. Their novelty arises from an inter- 
nal impetus which is progress or succession, which confers 
on succession a peculiar virtue or which owes to succes- 
sion the whole of its virtue— which, at any rate, makes 
succession, or continuity of interpenetration in time, irre- 
ducible to a mere instantaneous juxtaposition in space. 
This is why the idea of reading in a present state of the 
material universe the future of living fonns, and of unfold- 
ing now their history yet to come, involves a veritable 
absurdity. But this absurdity is difficult to bring out, 
because our memory is accustomed to place alongside of 
each other, in an ideal space, the terms it pereeives in turn, 
because it always represents past succession in the form of 
juxtaposition. It is able to do so, indeed, just because the 
past belongs to that which is already invented, to the dead, 
and no longer to creation and to life. Then, as the succes- 
sion to come will end by being a succession past, we per- 
suade ourselves that the duration to come admits of the 
same treatment as past duration, that it is, even now, un- 
rollable, that the future is there, rolled up, already painted 
on the canvas. An illusion, no doubt, but an illusion that 
is natural, ineradicable, and that will last as long as the 
human mind ! 
Time is invention or it is nothing at all. But of time- 
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of events; in return, it retains of the moving reality only 
eventual immobilities, that is to say, views taken of it by 
our mind. It symbolizes the real and transposes it into 
the human rather than expresses it. The other knowledge, 
if it is possible, is practically useless, it will not extend 
our empire over nature, it will even go against certain 
natural aspirations of the intellect; but, if it succeeds, it is 
reality itself that it will hold in a finn and final embrace. 
Not only may we thus complete the intellect and its know- 
ledge of matter by accustoming it to install itself within 
the moving, but by developing also another faculty, com- 
plementary to the intellect, we may open a perspective on 
the other half of the real. For, as soon as we are con- 
fronted with true duration, we see that it means creation, 
and that if that which is being unmade endures, it can only 
be because it is inseparably bound to what is making itself. 
Thus will appear the necessity of a continual growth of the 
universe, I should say of a life of the real. And thus will 
be seen in a new light the life which we find on the surface 
of our planet, a life directed the same way as that of the 
imiverse, and inverse of materiality. To intellect, in short, 
there wilt be added intuition. 

The more we reflect on it, the more we shall find that this 
conception of metaphysics is that which modem science 
Buggests. 

For the ancients, indeed, time is theoretically negligible, 
because the duration of a thing only manifests the degra- 
dation of its essence: it is with this motionless essence 
that science has to deal. Change being only the effort of a 
form toward its own realization, the realization is all that 
it concerns us to know. No doubt the realization is never 
complete: it is this that ancient philosophy expresses by 
Bsying that we do not perceive form without matter. But 
if we consider the changing object at a certain essential 
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leption of metaphysics and the traditional conception. 
The temptation must have been strong to repeat with the 
new science what had been tried on the old, to suppose 
our scientific knowledge of nature completed at once, to 
unify it entirely, and to give to this unification, as the 
Greeks had already done, the name of metaphysics. So, 
beside the new way that philosophy might have prepared, 
the old remained open, that indeed which physics trod. 
And, as physics retained of time only what could as well be 
spread out all at once in space, the metaphysics that chose 
the same direction had necessarily to proceed as if time 
created and annihilated nothing, as if duration had no 
efficacy. Bound, like the physics of the modems and the 
metaphysics of the ancients, to the cinematographical 
method, it ended with the conclusion, implicitly, admitted 
at the start and immanent in the method itself: Alt is 
given. 

That metaphysics hesitated at first between the two paths 
seems to us unquestionable. The indecision is visible in 
Cartesianism. On the one hand, Descartes affirms uni- 
versal mechanism: from this point of view movement 
would be relative," and, as time has just as much reality 
as movement, it would follow that past, present and future 
are given from all eternity. But, on the other hand (and 
that is why the philosopher has not gone to these extreme 
consequences), Descartes believes in the free will of man. 
He superposes on the determinism of physical phenomena 
the indeterminism of human actions, and, consequently, on 
time-length a time in which there is invention, creation, 
true succession. This duration he supports on a God 
who is unceasingly renewing the creative act, and who, 
being thus tangent to time and becoming, sustains them, 
communicates to them necessarily something of his absolute 
' Descartes, PHncxpes, ii. 5 29. 
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method, a method so natural to our intellect, and so well 
adjusted also to the requirements of our science, that we 
must feel doubly sure of its speculative impotence to re- 
nounce it in metaphysics. But ancient philosophy also 
influenced the choice. Artists for ever admirable, the 
Greeks created a type of suprasensible truth, as of sensible 
beauty, whose attraction is hard to resist. As soon as we 
incline to make metaphysics a systematization of science, 
we glide in the direction of Plato and of Aristotle. And, 
once in the zone of attraction in which the Greek philoso- 
phers moved, we are drawn along in their orbit. 

Such was the case with Leibniz, as also with Spinoza. 
We are not blind to the treasures of originality their doc- 
trines contain. Spinoza and Leibniz have poured into 
them the whole content of their souls, rich with the in- 
ventions of their genius and the acquisitions of modem 
thought. And there are in each of them, especially in 
Spinoza, flashes of intuition that break through the system. 
But if we leave out of the two doctrines what breathes hfe 
into them, if we retain the skeleton only, we have before 
us the very picture of Platonism and Aristotelianism seen 
through Cartesian mechanism. They present to us a 
systematization of the new physics, constructed on the 
model of the ancient metaphysics. 

What, indeed, could the unification of physics be? The 
inspuing idea of that science was to isolate, within the uni- 
verse, systems of material points such that, the position 
of each of these points being known at a given moment, 
we could then calculate it for any moment whatever. As, 
moreover, the systems thas defined were the only ones on 
which the new science had hold, and as it could not be 
known beforehand whether a system satisfied or did not 
satisfy the desired condition, it was useful to proceed always 
and everywhere as if the condition was realized. There 
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becoming is concentrated or which mark its apogee: it 
supposed them all known, and gathered them up into a 
single concept, form of foi-ms, idea of ideas, like the God 
of Aristotle. The new philosophy was going to take each 
of the laws which condition a becoming in relation to othcre 
and which are as the permanent substratum of phenomena: 
it would suppose them all known, and would gather them 
up into a unity which also would express them eminently, 
but which, like the God of Aristotle and for the same 
reasons, must remain immutably shut up in itself. 

True, this return to the ancient philosophy was not with- 
out great difficulties. When a Plato, an Aristotle, or a 
Plotinus melt all the concepts of their science into a single 
one, in so doing they embrace the whole of the real, for 
concepts are supposed to represent the things themselves, 
and to possess at least as much positive content. But a 
law, in general, expresses only a relation, and physical 
laws in particular express only quanfifative relations be- 
tween concrete things. So that if a modern philosopher 
works with the laws of the new science as the Greek philoso- 
pher did with the concepts of the ancient science, if he makes 
all the conclusions of a physics supposed omniscient con- 
verge on a single point, he neglects what is concrete in the 
phenomena — the qualities perceived, the perceptions them- 
selves. His synthesis comprises, it seems, only a fraction 
of reality. In fact, the first result of the new science was 
to cut the real into two halves, quantity and quality, the 
former being credited to the account of bodies and the latter 
to the account of souls. The ancients had raised no such 
barriers either between quality and i|uantity or between 
soul and body. For them, the mathematical concepts 
were concepts like the others, related to the others and 
fitting quite naturally into the hierarchy of the Ideas. 
Neither was the body then defined by geometrical extension, 
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as also an iitBnity of others Into languages which we know 
not, are called up and even forced into existence by the 
original, just as the essence of the circle is translated auto- 
matically, so to speak, both by a figure and by an equation. 
For Leibniz, on the contrary, extensioD is indeed still a 
translation, but it is thought that is the original, and 
thought might dispense with translation, the translation 
being made only for us. In positing God, we necessarily 
posit also all the possible views of God, that 'm to say, the 
monads. But we can always imagine that a view has been 
taken from a point of view, and it is natural for an imperfect 
mind like ours to class views, qualitatively different, ac- 
cording to the order and position of points of view, quali- 
tatively identical, from which the views might have been 
taken. In reality the points of view do not exist, for there 
are only views, each given in an indivisible block and 
representing in its own way the whole of reality, which is 
God. But we need to express the plurality of the views, 
that are unlike each other, by the multiplicity of the points 
of view that are exterior to each other; and we also need 
to symbolize the moi-e or less close relationship between 
the views by the relative situation of the points of view to 
one another, their nearness or their distance, that is to say, 
by a magnitude. That is what Leibniz means when he 
says that space is the older of coexistents, that the per- 
ception of extension is a confused perception (that is to say, 
a perception relative to an imperfect mind), and that 
nothing exists but monads, expressing thereby that the 
real Whole has no parts, but is repeated to infinity, each 
time integrally (though diversely) within itself, and that 
all these repetitions are complementary to each other. 
In just the same way, the visible relief of an object is equiva- 
lent to the whole set of stereoscopic views taken of it from 
all points, so that, instead of seeing in the rehef a juxtar 
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unity of its substance and yet condemned to wind it off in 
an endless chain. Rather than formulate so appalling a 
contradictioD, the philosophers were necessarily led to 
sacrifice the weaker of the two terms, and to regard the 
temporal aspect of things as a mere illusion. Leibniz sal's 
so in expUcit terms, for he makes of time, as of space, a 
confused perception. While the multiplicity of his monads 
expresses only the diversity of views taken of the whole, 
the history of an isolated monad seems to be hardly any- 
thing else than the manifold views that it can take of its 
own substance: so that time would consist in all the points 
of view that each monad can assume towards itself, as 
space consists in all the points of view that all monads 
can assume towards God. But the thought of Spinoza 
is much less clear, and this philosopher seems to have sought 
to establish, between eternity and that which has duration, 
the same difference as Aristotle made between essence and 
accidents: a most difficult undertaking, for the u^t; of 
Aristotle was no longer there to measure the distance and 
explain the passage from the essential to the accidental, 
Descartes having eliminated it for ever. However that 
may be, the deeper we go into the Spinozistic conception 
of the "inadequate," as related to the "adequate," the 
more we feel ourselves moving in the direction of Aristote- 
lianism — just as the Leibnizian monads, in proportion as 
they mark themselves out the more clearly, tend to ap- 
proximate to the Intelligibles of Plotinus.' The natural 
trend of these two philosophies brings them back to the 
conclusions of the ancient philosophy. 

To sum up, the resemblances of this new metaphysic 
to that of the ancients arise from the fact that both suppose 

■ In a. course of lectures on Plotinus, given at the College de France in 
1897-1898, we tried to bring out these resemblanoefl. They are numeroufl 
and impresBive. The analogy is coDtioucd evea in the formuUe em- 
pbyed on each side. 
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necessary to a certain machine, because the machine works 
when the screw is there and stops when the screw is taken 
away, we do not say that the screw is the equivalent of 
the machine. For correspondence to be equivalence, 
it would be necessary that to any part of the machine a 
definite part of the screw should corres[H)nd — as in a literal 
translation in which each chapter renders a chapter, each 
sentence a sentence, each word a word. Now, the re* 
lation of the brain to consciousness seems to be entirely 
different. Not only does the hypothesis of an equivalence 
between the psychical state and the cerebral state iniply a 
downj-ight absurdity, as we have tried to prove in a former 
essay,' but the facts, examined without prejudice, cei^ 
tainly seem to indicate that the relation of the psychical 
to the physical is just that of the machine to the screw. 
To speak of an equivaleaco between the two is simply 
to curtail, and make almost unintelligible, the Spinozis- 
tic or Leibnizian metaphysic. It is to accept this philos- 
ophy, such as it is, on the side of Extension, but to mutilata 
it on the side of Thought. With Spinoza, with Leibniz, 
we suppose the unifying synthesis of the phenomena of 
matter achieved, and everything in matter explained 
mechanically. But, for the conscious facts, we no longer 
push the synthesis to the end. We stop half-way. We 
suppose consciousness to be coextensive with a certain 
part of nature and not with all of it. We are thus led, 
sometimes to an "epiphenomenalism" that associates 
consciousness with certain particular vibrations and puts 
it here and there in the world in a sporadic state, and some- 
times to a "monism" that scatters consciousness into as 
many tiny grains as there are atoms; but, in either case, 
it is to an incomplete Spinozisni or to an incomplete Leib- 

'"Le Paralogiame psycho-physiologique" {/tet'ue de nUlaphyaiqat tt 
de moraU, Nov. 1904, pp. 89&-90S]. CF. Matiare et Tatmoire, Paris, 1886, 
chap. i. 
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he bound them together: such was the hypotheaia of Leib- 
niz and of Spinoza. But it is not necessary to go so far, 
and, for the effect we have here to obtain, the human 
intellect is enough: such is precisely the Kantian solution. 
Between the dogmatism of a Spinoza or a Leibniz and the 
ciiticism of Kant there is just the same distance as between 
"it may be maintained that — " and "it suffices that — ." 
Kant stops this dogmatism on the incline that was making 
it slip too far toward the Greek metaphysics; he reducea 
to the strict minimum the hypothesis which is necessary 
in order to suppose the physics of Galileo indefinitely ex- 
tensible. True, when he speaks of the human intellect, he 
means neither yours nor mine: the unity of nature comes 
indeed from the human understanding that unifies, but 
the unifying function that operates here is impersonal. 
It imparts itself to our individual consciousnesses, but it 
transcends them. It is much less than a substantial God; 
it is, however, a little more than the isolated work of a man 
or even than the collective work of humanity. It does not 
exactly lie within man; rather, man lias within it, as in 
an atmosphere of intellectuality which his consciousness 
breathes. It is, if we will, & formal God, something that 
in Kant is not yet divine, but which tends to become so. 
It became so, indeed, with Fichte. With Kant, however, 
its principal rfile was to give to the whole of our science 
a relative and human character, although of a humanity 
already somewhat deified. From this point of view, the 
criticism of Kant consisted chiefly in limiting tlie dog- 
matism of his predecessors, accepting their conception 
of science and reducing to a minimum the metaphyac 
it impUed. 

But it is otherwise with the Kantian distinction between 
the matter of knowledge and its form. By regai-ding in- 
telligence as pre-eminently a faculty of establishing r&- 
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no relationship. The agreement Iwtween the two was due 
to the fact that intellect imposed its form on matter. So 
that not only was it necessary to posit the intellectual 
form of knowledge as a kind of absolute and give up the 
quest of its genesis, but the very matter of this knowledge 
seemed too ground down by the intellect for us to be able 
to hope to get it back in its original purity. It was not 
the " thing-in-itself," it was only the refraction of it through 
our atmosphere. 

If now we inquire why Kant did not believe that the 
matter of our knowledge extends beyond its form, this is 
what we find. The criticism of our knowledge of nature 
that was instituted by Kant consisted in ascertaining what 
our mind must be and what Nature must be i/ the claims 
of our science are justified; but of these claims themselves 
Kant has not made the criticism. I mean that he took for 
granted the idea of a science that is one, capable of bind- 
ing with the same force all the parts of what iit given, and 
of co-ordinating them into a system presenting on all sides 
an equal solidity. He did not consider, in his Critique 
of Pure Reason, that science became less and less objective, 
more and more symbolical, to the ejctent that it went 
from the physical to the vital, from the vital to the psychical. 
Experience does not move, to his ■view, in two different 
and perhaps opposite ways, the one conformable to the 
direction of the intellect, the other contrary to it. There 
is, for hjni, only one experience, and the intellect covers 
its whole ground. This is what Kant expresses by saying 
that all our intuitions are sensuous, or, in other words, 
infra-intellectual. And this would have to be admitted, 
indeed, if our science presented in all its parts an equal 
objectivity. But suppose, on the contrary, that science 
is leas and less objective, more and more symbolical, as it 
goes from the physical to the psychical, passing through 
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ledge and its form are lowered, as also between the "pure 
forms" of sensibility and the categories of the understand- 
ing. The matter and form of intellectual knowledge 
(restricted to its own object) are seen to be engendering 
each other by a reciprocal adaptation, intellect modeling 
itself on corporeity, and corporeity on intellect. 

But this duality of intuition Kant neither would nor 
could admit. It would have been necessary, in order to ad- 
mit it, to regard duration as the very stuff of reality, and 
consequently to distinguish between the substantial du- 
ration of things and time spread out in space. It would 
have been necessary to regard space itself, and the geometry 
which is immanent in space, as an ideal limit in the direction 
of which material things develop, but which they do not 
actually attain. Nothing could be more contrary to the 
letter, and perhaps also to the spirit, of the Crilique of 
Pare Reason. No doubt, knowledge is presented to us in 
it as an ever-open roll, experience as a push of facts that 
is for ever going on. But, according to Kant, these facts 
are spread out on one plane aa fa.st as they arise; they are 
external to each other and external to the mind. Of a 
knowledge from within, that could grasp thero in their 
springing forth instead of taking them already sprung, 
that would dig beneath space and spatialized time, there 
is never any question. Yet it is indeed beneath this plane 
that our consciousness places us; there flows true duration. 

In this respect, also, Kant is very near his predecessors. 
Between the non-temporal, and the time that is spread 
out in distinct moments, he admits no mean. And as 
there is indeed no intuition that carries us into the non- 
temporal, all intuition is thus found to be sensuous, by 
definition. But between physical existence, which is 
spread out in space, and non-temporal existence, which 
can only be a conceptual and logical existence like that 




successors of Kant tui 
Kantian relativism. 
of progress, of evolution! 
their philosophy. But 
in it? Real duration is 
of previous forms, while; 
and is explained by theil 
but to deduce this fonn 
which it is supposed to m; 
It is', like Leibniz and S 
efficient action. The p 
as it may have been on t 
from mechanism the idea 
same for all kinds of reality 
than it imagines ; for thoug 
of life and of thought, it 
of complexity, that niechar 
realization of an Idea or t 
of a Will, it still speaks ol 
those of a scale which Beir 
In short, it makes out the f 
mechanism does. Of me 
design; it merely gives i 

in thn i^ma^^t^Jt^^^M 



w-l THE lOVNTUN CRITICISM 303 

must appeal to experieuce — an experience purified, or, 
in other words, released, where necessary, from the molds 
that our intellect has formed in the degree and proportion 
of the progress of our action on things. An experience 
of this kind is not a non-temporal experience. It only 
seeks, beyond the spatialized time in which we believe 
we see continual rearrangements between the parts, that 
concrete duration in which a radical recasting of the whole 
is always going on. It follows the real in all its sinuosities. 
It does not lead us, like the method of construction, to 
higher and higher generalities — piled-up stories of a mag- 
nificent building. But then it leaves no play between the 
explanations it suggests and the objects it has to explain. 
It is the detail of the real, and no longer only the whole 
in a lump, that it claims to illumine. 

That the thought of the nineteenth century called for a 
philosophy of this kind, rescued from the arbitrary, capable 
of coming down to the detail of particular facts, is un- 
questionable. Unquestionably, also, it felt that this 
philosophy ought to establish itself in what we call con- 
crete duration. The advent of the moral sciences, the 
progress of psychology, the growing impoTtance of embry- 
ology among the biological sciences — all this was bound 
to suggest the idea of a reahty which endures inwardly, 
which is duration itself. So, when a philosopher arose who 
announced a doctrine of evolution, in which the progress 
of matter toward jwrceptibility would be traced together 
with the advance of the mind toward rationality, in which 
the compUcation of correspondences between the external 
and the internal would be followed step by step, in which 
change would become the very substance of things — to 
him all eyes were turned. The powerful attraction that 
Spencerian evolutionism has exercised on contemporary 
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"integrates" these fragments and "dissipates their move- 
ment." Having imitated the Whole by a work of mosaic, 
he imagines he has retraced the design of it, and made the 
genesis. 

Is it matter that is in question? The diffused elements 
which he integrates into visible and tangible bodies have 
all the air of being the very particles of the simple bodies, 
which he first supposes disseminated throughout space. 
They are, at any rate, "material points," and consequently 
unvarying points, veritable little solids; as if solidity, 
being what is nearest and handiest to us, could be found 
at the very origin of materiality I The more physics pro- 
gresses, the more it shows the impossibility of representing 
the properties of ether or of electricity — the probable base 
of all bodies — on the model of the properties of the matter 
which we perceive. But philosophy goes back further 
even than the ether, a mere schematic figure of the re- 
lations between phenomena apprehended by our senses. 
It knows indeed that what is visible and tangible in things 
represents our possible action on them. It is not by divid- 
ing the evolved that we shall reach the principle of that 
which evolves. It is not by recomposing the evolved 
with itself that we shall reproduce the evolution of which 
it is the term. 

Is it the question of mind? By compounding the 
reflex with the reflex, Spencer thinks he generates instinct 
and rational volition one after the other. He fails to see 
that the specialized reflex, being a terminal point of evo- 
lution just as much as perfect will, cannot be supposed 
at the start. That the first of the two tenns should have 
reached its final form before the other is probable enough; 
but both the one and the other are deposits of the evolution 
movement, and the evolution movement itself can no more 
be expressed as a function solely of the first than solely 
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each other in nature project into the human mind images 
which represent them. To the relations between phenom- 
ena, therefore, correspond symmetrically relations between 
the ideas. And the most genera! laws of nature, in which 
the relations between phenomena are condensed, are thus 
found to have engendered the directing principles of thought, 
into which the relations between ideas have been integrated 
Nature, therefore, is reflected in mind. The intimat* 
structure of our thought corresponds, piece by piece, to 
the very skeleton of things — I admit it willingly; but, in 
order that the human mind may be able to represent re» 
lations between phenomena, there must first be phenomena, 
that is to say, distinct facts, cut out in the continuity of 
becoming. And once we posit this particular mode of 
cutting up such as we perceive it to-day, we posit also the 
intellect such as it is to-day, for it is by relation to it, and 
to it alone, that reality is cut up in this manner. Is it 
probable that mammals and insects notice the same aspects 
of nature, trace in it the same divisions, articulate the whole 
in the same way? And yet the insect, so far as inteUigent, 
has already something of our intellect. Each being cuts 
up the material world according to the lines that its action 
must follow: it is these lines of possible action that, by 
intercrossing, mark out the net of experience of which 
each mesh is a fact. No doubt, a town is composed ex- 
clusively of hou.ses, and the streets of the town are only the 
intervals between the houses: so, we may say that nature 
contains only facts, and that, the facts once posited, the 
relations are simply the lines running between the facts. 
But, in a town, it is the gradual portioning of the ground 
into lots tliat has determined at once the place of the houses, 
their general shape, and the direction of the streets: to 
this portioning we must go back if we wish to understand 
the particular mode of subdivision that causes each house 
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when we are concerned mlh the constituent corpuaclea 
of the atom. Thereby they tend to place themselves 
in the concrete duration, in which alone there is true 
generation and not only a composition of parts. It is 
true that the creation and annihilation of which they apeak 
concern the movement or the energy, and not the imponder- 
able medium through which the energy and the movement 
are supposed to circulate. But what can remain of matter 
when you take away everything that determines it, that 
is to say, just energy and movement themselves? The 
philosopher must go further than the scientist. Making 
a clean sweep of everything that is only an imaginative 
sjTnbol, he will see the material world melt back into a 
simple flux, a continuity of flowing, a becoming. And he 
will thus be prepared to discover real dm-ation there where 
it is still more useful to find it, in the realm of life and of 
consciousness. For, so far as inert matter is concerned, 
wo may neglect the flowing without committing a serious 
error: matter, we have said, is weighted with geometry; 
and matter, the reality which descends, endures only by 
its connection with that which ascends. But life and con- 
sciousness are this very ascension. When once we have 
grasped them in their essence by adopting their movement, 
we understand how the rest of reality is derived from them. 
Evolution appears and, within this evolution, the pro- 
gressive determination of materiality and intellectuality 
by the gradual consohdation of the one and of the other. 
But, then, it is within the evolutionary movement that 
we place ourselves, in order to follow it to its present re- 
sults, instead of recomposing these results artificially with 
fragments of themselves. Such seems to us to be the true 
function of philosophy. So understood, philosophy is 
not only the turning of the mind homeward, the coincidence 
of human consciousness with the living principle whence 



as the old scholasticism gre 



INDEX 

(Compiled by the Trajjblatoh) 



Idea of. 279, 2iS. 283. iSS. 296. 
Bee Nought 
Absence of order. 231, 23H, 274. 



Absolute and freedom. 277 

reality. 99, 22g-S, 2G9, 3E8, 3S1 
reality of the person. 269 
time and tlie. 239, 240. 299, 340, 



190. 1 



. 199 



, becoming. 304-7 
multiplicity, 267-9 
time, 9. 17, 20 -Z. 37. 39. 46, El, 
1S3. 318-9. 330. 3&2-3 
Accident and easence In Arla^ 
totle'B phlloiophy. 353 
in evolution. 86-7. 104, 

127. 169. 170. 202, 264-6, 266, 
267, 326-7 
Accidental 
69. 74, 8 



ind tortoise, in 



of, 76-9. 83-4, 87. 169, 170. 178, 

231 
Act, consclouBnese as Inadequacy 

of, to repreeantatlon, 144 
form (or essence), quality, 

three clasBea ol repreaenta 

lion, 302-3 
Action. creatlvenesB ot free, 193, 

Z4T 
and concepts, 160. 297 
and conaclouaness. illl. 6, 

4, 14E, 179-SO. 207. 262 
discontinuity of. 164. 307 
freedom of. In animals. 130 
as function of nervous system, 

M3-3 



Action (Continual 

Indivisibility of. 94. SG, iOg-S 
and Inert matter. 96. 136. 141-2, 
166, 187, 19!t, 226. 366 



and Intel lect- 
in tensity of consciousness varies 
with rallo oC possible, to 

meaning of. 301-3 

moves from want to fulness. 

297, 298 
organism s. machine for, 262, 

and perception. 6, II. 13. 9t, 
ISS, 189. 206. 227-30, 300, 307, 



264 
and science. 93, 196-6. 19S-9, 
329-30 

sphere of the Intellect. 156 
tension In a free, 200, 207, 238. 

240, 301-2 
Activity, dissatisfaction the start- 
ing-point of. 297 
of Instinct, contlouous with 

vital process. 139. 140 
life as, 12S-9. 247 
mutual I y Inverse fsctors In 

vital, 248 
and nervous system, 110. 130, 

132-3. 134-B. 180. 252, 261-3 
organism as, 174 
potential. Bee Action, possible 
tension of free. 200, 202. 207-8, 

223-4. 237, 239, 300-1 
and toTTHir In evolution. 109, 

111. 113, 114. 119-30, 129-30, 



mutual, between mater 
and Inlellectuollty. 187. 
and proeresB. lOI-K 
Adequate and loadequate 



AaBthetlcs and phllonophy. 
Affection, Role or. In the Ide 
chance. 231 
In thu Idea of nouehl 

2B9, 293, 295. 296 
in negation. 186-7 
AmmiBllon and neKallor 

Age and Individuality. 15-8 
Albuminoid substances. 121-2 

Alexandrian plillo«ophy. 322. 
Algae In Illuslratlon of proba 



I. 112 

llS-4. 117, 247 
Alleeory of the Cave. 1D1 

Alternations of Increase and i 
crease of mutability of I 



32D-1 
of primitive organlama. 99, 1 

113. 129-30 
Ammophlla hirauta, paralyil 

Instinct In. 173 
Amoeba, in Utustratlon of Imll 

tlon of the living by the u 

organlEed. 33 -S 
In Illustration of the amblKU 

of primitive organisms, 9! 



Lnclant Phlloioiihr, lOeftttnuedi 

Qod ot Arlitatle, l»fi-?, 322-4, 

34>. 3E!, 3M 
!jXt), 351 

Idea, 3H-22, iil-t 
ftnd Indivisibility or motion, 

JOT- 8. 311 
IntetllKlble reality In. S26 
IntelliElblCB ot Ptotlnua, 353 
iajOt, of PloUnuB, 210 nol* 



plir, Its. 321 
>nd m ' 
33E 






333-4. 



»nd modem geometry, 333-4 

and modem phltosophy, 226-7. 

228-3, 232. 281-2. 344-G, S4«. 

343-Gl, 3«4. 3e» 
»nd modem science. 32 3. JO, 

33S, 342-3. 344-5. 3GT 
motion In, 3DT-B, 312-3 
necessity In, 317 
iioifaiwf v6i)ais, 3G6 

non-belns, 3I«, 32T 
VOLHt tSOnjTlKOi, 82! 
oscillation about being, sensible 

reality as. 31T-8 
iTiyslcs of ArlBlotle, 217-8 note, 

324 fiots, 330-1 
FiBto, 4B, 156, 131, no note, 

31«-8. 321-4. 327, 330, 348, 343 
Plotlnus. 2t0. 318, 323. 328 note, 

343. 3S2-4 
procession In Alexandrian pht- 

tOBophy. 323 
IffU^, 310 nole, 3G0 

refraction ot Idea tlirough mat- 
ter or non-being. 317 

sectioning ot becoming, 318-9 

sensible reHllly. 314. 31«-S, 321, 
327-9, 352-3 

auijia, 350 

space and time, 317-9, 320 

TImaeus. 318 note 

time In ancient and In modern 
science, 330-1, 336-7. 341-4 

time and space, 317-8. 320 

vision ot Qod In Alexandrian 
philosophy. 322 

Zeno. 30B. 313 
Ancient science and modem. 329- 
31, 33«-7, 342-5. 35T 



Animal kingdom, 12, 106-6. 119- 



EX 373 

21. lis. 129, 131-2. 134-6. 137- 

8. 139. 173, 184-G 
Animals, 106-47, 167. 170. 131. 183. 

187. 212, 214. 246, 362, 1S3, 

2S4, 262-5, 267. 2T1, 293, 301 
deduction In, 213 
induction In, 214 
and man. 133-43. 133. 187, tSS, 

212, 263, 264. 367 

183, 184-5. 263-5 
and man In respect to con- 
selousnees. 139-43. 180. 1S3, 
1B1. 133, 132. 212. 283-8 

ments oC action. 133-43. 180-1 
and man In respect to Intelli- 
gence, 137-8. 197, IBS, 191-2. 
211 
and plants. 105-33, 124-6, 143, 
146. 146-7. 168-TD, 181-2. 153, 
2S4, 293, 
and plants In respect to activ- 
ity of consciousness, 103, 111, 
113, 119-11, 128-9, 132, 1S4- 
6. 142-3. 144. 181-1. 293 
and plants In respect to (unc- 
tion. 117-B, 121-2. 127 
and plants In respect to In- 
stinct. 167, 170 
and plants In respect to mobil- 
ity. 109. 110. 113. 129-30, 132- 
S. 135. 1S1 
and plants In respect to nature 
ot eonsciouaness, 134-6 
Antagonistic currents of the vital 
Impetus. 123. I3B-6. 181. 184. 
250. 258-3 
Anthophora. 146-7 
Antinomies or Kant. 104. 206 
Antipathy. Bee Sympathy. Feel- 

Antilhesla and thesis, 206 

Ants. 101. 134. 140. 157 

Ape's brain and consciousness 

contrasted with man's. 263 
Aphasia, 181 
Apldae, social Instinct In the, 

171 
Apogee at Instinct In the hymen- 

optera and of Intelligence In 

men, 174-5 See Gvolutlon- 

Apogee ot sensible object, tn 
philosophy of Ideas. S43-4. 
349 

Approximateness ot the know- 
ledge of matter. 106-7 

Appro ilmatl an. In matter, to tha 




SID, !S4. iSE 
88 an Intellectual view or ma 

ter. 203 250 
and Interpenetrallon. 207 
Attack and defence in evolutio 



atincl. Tension as Invert 
Tension or pereoi 
allty. SympBthetlo apprecli 
•'III III Mi^l^^M 



Brain (ConHntied'i 
In man and lower animals. 183. 
181, 2G3-e 
Brandt. 66 nola 

Breast-plate, In reference to ani- 
mal mobility, 130. 131. Sen 
CarapBCe. Cellulose envelope 



INDEX 375 

CateeorleR (Continued) 



deducUon 
of. and fteneslB of the InteN 
lecl. 196, 207. 389. See Gene- 
sis q( matlar and ot the Intel- 



Brown -Sequard. 80- 


.2 


mlant for the vital. %. xlll. tS. 


Bulb, medullary. In 






ment of the ne 


r\oua system. 


In referenfe to tlie adaptation 


110, 262 




to each other ot the matter 


Buaquet, 2E» note 




and to™ ot knowledge, 3S1 


BOtschll. 33 notD 












Buttertlles. In lllusl 




Caueal relation In ArlBtotle. 32E 


riatlon from 


evolutionary 




type, 72 




In Greek philosophy, 324-5 


Caelo (De), o( Aristotle, 322 note. 





Calcareous sheath, In reference 
to animal mobility, 130-1 

Calklna. 16 nofa 

Canal, In Illustration of the rela- 
tion of function and etruc- 
ture, 93 

Canalization, In Illustration ot 
the function of animal organ- 
lams. ta. 95, 110. 126, 2S6, 2T0 



Sory which does not apply to 

life, X. xlv. 177 
In the philosophy of Ideas. 323-6 
ausatlon and adaptation. 101. 



20. 






thing" on the. of 
297 
Caprice, an attribute n 

Carapace. 

mobility. 130-1 
Carbohydrates, In reference 

the function at the animal 

eanliim, 121-2 
Carbon, In reference to the t\ 

tlon of orjfanlsma, 107, 

114. 117. 254. 255 
Carbonic acid. In reference to 
of orEanlsms, 



Cartesianlsm, 345, 356. 358 
Cartesians. 35 S. Bee Splnoui. 

Leibniz 
Carving, the, of matter hy intel- 

Categorlcal propoaltlons, charac- 
teristic of Instinctive know- 
tedge, 149-50 

Categories, conceptual, i, xill. 



emclent, 238, 277, 323 

efflclenl. In Aristotle's phlloso* 
phy. 324 

emclent, in LelbnlE's philoso- 
phy. 353 

final. 10, 44, 233 

nnal. In Aristotle's philoso- 
phy, 324 

by Impulsion, release and un- 
winding, 73 

mechanical, as containing ef- 
fect. 14, 233, 269 

In the vital order, 95, Ifl4 
Cave, Plato's allegory ot the, 191 
Cell. 16. 24, 33. 163, 166, 167. 260, 
369 

as artificial construct, 162 

In the "colonial theory," 260 

division. IS. 24, 33 

Instinct In the. 166, 167 

In relation to the soul. 269 
Cellulose envelope In reference to 
vegetable immobility and tor- 
por. 108. 111. 130 
Cerebml activity and conscious- 
ness, 5, 109-10, IfiO-l. 183-4. 
112 'ote. 252. 263. 261. 364, 
Z6S. 270. 350, 361. 354. 356, 366 

mechanism, G, 252, 353, 262, 264, 



, les, !58, Cerebro -spinal syotem, 124. 8e« 




s. ■_!._"■ ■'«« DlBorder 

moral. 6. 98.100 



179, 



ope of. jn itiu,, 
Ill-l """'"'"' 1«». 

280 ^ "'°'°""neM. no. 

»' ■»t.;i:,c.',"'":.''i;j"-* 

cm'; V; V„ « ""w 

«llot,, 1.,, „•,"■ "»'■" 1 

"Sf" ,;•"?'"•" ■"' 



CQinpounfl refleic, 



SOI 



191. 



o( pcraonBllty, IM-t, !01 
Concentric aplier«B In Arl«tntlo'« 

phllOHophy. 328 
Concept i.MeB»ory to action, Ik, 

ualaEy of, with the solid bodj. 



consclauiinEas plUKeed up by 
action, 141, US. Se« Torpor, 

consclouBneH aa sketch ot ae- 



u 


Intensity or. varies with ratio 


In anlmala, 1ST 


of possible to real action. 


Bitemallty of, ISO, IflS. 176-8. 


HB 


I99-J00, 251, 308, Sll. 3U 


ConscloiumesB In anlmali, as dls- 


fringed about with Intuition. 16 


tlnitulshed rrom the con- 




BclousneBB ot plants. ISO. las- 


!T» 


S. 143 


Impotent to Braap life, !k-i111. 


aa dIslinBulshed from the con- 




sclousnesa of man. 13S-43, 


Intellect the concept- maklnB 


ISO. 133, 1S4. 187. 188. 312. 


faculty, vl. 49 


263.9. See Torpor. Sleep 


■nlafll for the vital. 48 


characteristic ot animals, tor- 


rcpresentHtlon of the acl by 


por of plants, 109. 111. 113. 


Which the Intellect la fixed nn 


120, 128-9. 135-a, 181, 183. 391 


IhlnKS. lEl 


as background of Instinct and 



■yn thesis of. In ancient philoso- 
phy. 8Z8-6, KS. Bee Cate- 
gories. Externa 1 1 ty. PrameB, 
Image. Space. Sytnbol 
Conditions, external. In evolution, 
138-9. 133, 138. 141-8, lBO-1. 
lae-T. 1«8, 170. 193. 184. 261, 
2E8. 2GT 



iZ. 3«3, 289, 
-8. 119. 262-4 



special Instinct, 141-1, 150-1, 

1«T, 168, 171 
Conduct, mechanism and flnallty 

In the evolution of, 47. Si-e 

Freedom. Determination, In- 

determination 
Confused plurality of life. 25T 
ConJuRatlon of Infusoria. 16 
Consciousness and action. Ii. 5. 

144. 145, 179-80, 207, 260-1 
consciousness as appendage to 



difference between poasib 
and real activity, 1*5 
FOnBclousneBs as auxlllnry 



and creation, consdousr 

current of. penetrating : 

181. 270 
as dedcl en cy of Instinct. 
in dog and man. 180 
double form of. 179 
function of. 207 



In lower forms of life. ISO, 

363, 3«4, 2(7. 288 
and matter. 179. I81-I 
as motive principle of ftoIu- 



consclousncss : 



nd the organism. 271) 
I plants. 181. I3r..6. 143 
! world principle. 2ST. 261 
iservstlon of energy. !43, 21 



See Miuiufac- 



Construction (Continued) 
tellect, 163-4 
oa the method of Kanfa sue- 
cesBOrB, aS4-B 
Coatlngency, 96. ZBi. 288. See 
Accident. Chance 
the, or order. 23]. 136 
Continuation of vital process In 
Instinct, 13S. I3». 1S6. 16T. HI. 
Sea Variations, Vital proceas 
Continuity, 1, S6. 2B-30, 37. 138- 
40, IS 4, 162-4, 268. 302, 306-7. 
311-2. 321. 326-6. 329-30, 34T 
of becoming, 306-7, 312 
of Chan Be, 326 -6 
of evolution, IS, 19 



Creation (Contbtu«d) 

See Uaterlallty the Inversla 

of spirituality 
of present by post, 5. £i 

167, 199-203 
the vital order as. 230 
Creative evolution, 7. 16. 81, ST. ' 
29, 36, 37, 65. 100. 104-6. 161. 
163. 223-1. 230-1, 337, 364, 289 
Creatlveneas of free action. 192, 



243 



. 250 



Creeping plants In 1 

veKetable mobility, 108 
ket victim ot pa rat y ling In- 
Btlnct of gphex. 172 

ot BitHnsLon, 1B4 Criterion, quest ot a. 63 ff. 

oF germlnatlve plasma, 26. 37 ot evolutionary rank, 133. 265 

of Instinct with vital process. Criticism. Kantian, 205. 287 nota, ' 

139. 140, IflS-T. 246 3SG. 360-2 

ot lite. 1-11. 29, 163-1. 2BS of knowledge. 194-B 

ot llvlnE substance, 162 Croas-cuts througli becoming by 

of psychic life. 1, 30 Intellect, 314. Bee Views ot 

of the real, 301. 329-30 reality 

Of sensible Intuition with ultra- through matter by perception. 

Intellectual, 361 206 

of sensible universe. 316 Cross-roads ot vital tendency, 51, 

Conventionality of science. 207 62, 64. 110. 13B ' 

"Conversion" and "procession" In Crustacea. 19, 111, 139-30 

Alexandrian philosophy, 323 Crystal Illustrating (by contrast) 

Cook, Plato's comparison of the. individuation. 12 

and the dialectician, 156 CuSnot, 79 nofs 
Cope. 35 note, 77. Ill Culminating points of evolution- 
Correlation, law of, 66. 67 ary progress, 60. 133-6. Bt» 
Correspondence between mind Evolutionary superiority 

and matter in Spencer. 363. Current, 26. 27, SI, 185. 236, 237, 

See Simultaneity 260, 266. 269 

Cortical mechanism, 262. 253. 262. Currents, antagonistic, SBO 

Bee Cerebral mechanism of existence. lEE 

Cosmogony and genesis of mat- of life penetrating matter. M, 

ter. I8B, See Geneals of mat- 27. 266, 270 

ter and of Intellect. Spencer vital, 26, 27. 61. 237, 266, 270 

Cosmology the, that follows from of will penetrating matter, 191 

the philosophy of Ideas, 316, Curves, as sj-mbol of life. 83. 90, 

328 213 

Las reversed psychology. 208 Cuts through l)ecomlng by the In- 

Counlerwelght representation as, tellect. 313-4 See Views of 

to action. 145 reality, Snapshots In illuatra- 

Countlng sImulUnellles, the tion. etc. 

measurement of time Is, 338, through matter by perception, 

341-3 206 

Creation. II. 7, II, 13, 23. 29, 30. Cuvler, 12B nofe 
16, 93. 100. 101. 103. 105, 106. 

114, 123-31, 161, 163-4. 178. Dantec (Le), IS note, 31 note 

200. 117. 218, 223, 226, 230. 237- Darwin. 62-6, £6. 72. 108. 170 »ol« 

40. 261, 270. 276. 339-40 DarwInlBm, 56. SB, gS 

In Descartes'a philosophy, 346 Daslre. 36 note 

of Intellect. 24S-9 Dead, the. Is th3 object Of In- 

«t matter, 137. 139. 317-8. 34), tellect, IIS 



Dead-tochs In speculation, IGE, 

Death. 24S note, 2il 
Declivity descended by matter. 
Z08, Hi, JSe. 33B-tO. S«e Oe- 

DHompoalns and recotnpostnK 
powers charocterlBlIc oC In- 
tellect. 1ST, 251 
Deduction, analogy between, re- 
lated to moral sphere and 
tangent to curve. 211 
and astronomy. 213 
duration retractory to, 213 
geometry the Ideal limit of, 
213-26. 3fll 



in B 



, 212 



physics and. 213 

weakness ot, In paycholoey and 

mora! aclence, 213 
Defence and attack In evolution. 

132 
Deficiency ot will the negative 

condition of mathematical 

order and compiejlty, 20S 
Definition In the realm of life, 

13. 105. 106 
Degenerates. 133 -B 
DioSaareacence ahitle (La), by 

MetchnlkolT, IS note 
Degradation of energy. 2<1, 2«. 



246 



ot I 
spatial. 



r the 
flui 



I extra-siwtlal 
I into 



I the 

isible 
ancient philosophy, 
31T-S. 324-6, 3iT-a. 331. 343. 
345, Bi2-3 
Degrees of being In the succes- 
sors of Kant. 3S3-3 
Degrees of reality in Greek phi- 
losophy, 324. 32 T 

■, 81 note, 260 NOfe 



Delar 
Dolll 



. 81 > 



De Hanaciine. 124 note 
Depoiit. instinct and intelligence 
as deposits. enuineCionB, ia- 
Bues, or aspects of life. x. xli. 
xlll. 49. 103, 106, 136. 3G6 
De Saporta. lOT nott 
Deicartes. 280. 334. 345. 34«, 353. 35S 
becoming. 34G-S 
creation, 34S 
determinism. 346 
duration. 346 



Descartes (Continued) 

freedom, 345. 34B 
geometry. 334 
God. 34 S 

image and Idea or concept. 281 
in determinism. 3 IS 
mechanism, 346. 346 
motion, 34fl 

vacillation tietween abstract 

time and real duration, S45 

Descending movement Of eiiat- 

ence, 11, 202. 203. 208, 271, 

2TE, 368 

Design, mollonless. of action the 

object of intellect. 164-5. 299, 

301-2. 303 

E>etentlon in the dream state, 202 

of intuition In Intellect. 338 
Determination, 7E-7, 128-30, 223. 

Determinism, 217. S64, 345, 348. 
See Inert matter. Geometry 
in Descartes, 345 

Development. 133. I34-S, 141. See 
Order, rrogresa. Evolution, 
Superiority 

Deviation from type. 83-4 

Dialect and Intuition In phtioso- 
phy. 23S 

Dichotomy of the real In modern 
philosophy, 360 

Differentiation of parta In an or- 
ganism, 253, 260 

Dilemma of any systematic meta- 
physics. 186. 19T. 330 

Diminution, derivation of becom- 
ing from being by, in ancient 
philosophy. 316. 811, 322, 323- 
4. 32T-8, 343-6, 352 

complication of the vital or- 

Dlonaea Illustrating certain ani- 
mal characteristics In plants, 
107. 108, 109 

Discontinuity of action. 164, S06-7 

of extension relative to action, 

164, 163 
of knowledge. 308 
of living substance, 163 
a positive Idea, 164 
Discontinuous the object of In- 
tellect. 154 
Discord in nature. 12T, 1!8, 264-6. 
26 T 



Order, mathematical. Order* 




of reality, two 
Disproportion between an tnven- 
tlon and Its consequcncci. 192 
DlBaoclatlon as a coamlt: principle 
opposed to aaaoclatlon. ZBO 
of tendenclPB. G4. SB. 1X5. 2S4. 
2BB. 267. 268. Sea Divergent 
lines of evolution 

tension as the, be- 



Dufourt, 
Duhem, 212 not a 
Dunan, Ch., 

Duration xlv note, I. 4-8. S-II. 

16, IT. 21. 22. 37. SB. 4G. &1, 

I9S. 201. 206. 213, 2IG. 140. i 

272, 273. ZTE. 19g-B. 108-8. XU^^^ 

S, 319 note, SSI. 3Z8, 33S. Sf^^H 

342, 34S. 34G. 364. S61, SSa^^^^H 

tween what la ana wnac absoluteness of. 20S ^^^^H 

ought to be, 318-9. 337-8. 331 and deducllon. 313 ^^^H 

Distinct multiplicity In the dream In Descartes's phltoaophy, ^^^^| 

. 201. 210 Rnawlne of. 4. S, 46 ^^^1 

of the Inert, !GT Indlvlalbllity of, 6, 30H-S ^^^1 

Dlatlnctneas characteristic of the sjid Induclion, 218 ^^^^H 

Intellect. 100. 23T. 261 and the Inert. 343-4 ^^^H 
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227. 361 310-T. 31S nota, 334, 337, 3Sg-9 
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260 Creation. Evolution. Inven- 
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188. 173, lai. 264. 26n, !8fl, 3«T. ""=' mobility. ISO. 131 
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cles. Complementarity, etc. chance, 231 ^^^M 
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pulsion Of life Effort In evolution, ITO ^^^H 
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231. 236, 3Se Elmer. 66. 72, 73, 86 ^^™ 

Blaborateneas of the mathemati- 
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Eleallc philosophy, 308. 314-G 
Bmanatlon. loRlcal thought an. 
lasue. aspect or deposit of 
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Sympathy, etc. 
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Dors and the law of correlation. 

6S 
Domestication ot animal a and 
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Dominants of Relnke. 12 note 

Dream, 111! 180-1. 202, 209, 166. 
Sss In terpen etra I ion. Helaia- 
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as relaxation, 202 
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Energy (ConHnuad) 
conaervatloD of. S4Z 
denradatlon of. 242. 243, 348 
BoliLr, stored by plants, released 
by animals. U&, 2G1 
Enneadae of Plotlnus. 210 nota 
Entelechy ol Drlesch. 42 hoCe 

Environment In evolution, 129. 
133. 13S. 140. 112. HI}, 1ST, 
IGS. 170. 193. 133. ibS. 2&G, 2ET 
and special lUBUncEs. 138, ISS, 
I»2, 1»3 
Epl phenomenal lam, 2C3 
Essence and accidents In Aris- 
totle's plillosoptiy. 3Fi3 
or form In Bleatic philosophy. 

314-& 
the meaning of. 30:-3 
Essences (or fortna), qualities 
and acts, the three kinds of 
representation, 303-4 
Eternity, 39. 298. 314, SIT, JSO, 
324. 328, 34G. 3GZ. 3S4 
In the philosophy of Ideas, 31C- 
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I philosophy. 353 
Euglcna, 116 
Even In. 311 nole 
Eventual actions. 
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Evolution, ln-iv, 18, 20, 

26, 2B-7. 37. 4S-55, B3, 88. T9 
note, 84-8, 97-lOE. 107. U3, 
Its. 128, 127. 129-30. lSl-2, 
13S, 134. 138, 138-40, 141-2, 
142. 161. 188, 167. 1B8-T2. 173, 
174, 1T5, ITS, 181, 181. 185. 1S6. 
190, 103. 198-9. 207-8. 224 231. 
242 nots, 246. 248. 149. 2E1, 
2B2, 254, 264-6, 268, ZT3. 302, 
311, 346, 359, 360, 388 
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, a progress toward 

blUty. 131 
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113, 18S 
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. 100, 106. 161. 163, 163. 223, 
330. 138. 284. 2B» 

culminating points of. 50, 133, 
174. 185. 166, 268. 268 

development by, 133, 134. 141-Z 

divergent lines of. III. G3. 54, 
ST, 87-101, 103-4. lOT, 173-4, 
246 

and duration, 20, 12. 3T, 45-6 

empirical study of. the centre 
of the theory of knowledge 
and of lite. ITS 

lent. 101-3. 123. 
133, 138. 143 150. 187. 188. 169. 
132. 133. 251. 258, 25T 

of Instinct. 170. 171, 174-G. See 
Divergent lines, etc.. Culmi- 
nating points, etc.. Evolution 
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of Intellect, x-ill, 153, 136. 183- 
90. 133. 193-9. 20T-8. 353, 360. 
See Divergent lines, etc Cul- 
minating points, etc., Genesis 
□f matter and of Intellect 

BB Invention. 344 
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Impetus apposed by mat 
24T-8. 264 



unforeseeable. 47. 48, 53. 36. 
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superiority, 133-5. 1T4-6, Sse 
Succera, Criterion of evolu- 
tionary rank. Culminating 

Evolutionism, x-zll, xlv, 77, S4, 
384 



ind determinate, la Exhaustion of the mutability of 

action being undone, 218 the universe. 33T-S 

blind alleys of. 133 Existence, logical, as contrasted 

circularity of each special, 128 with psychical and physical, 

complementarity of the diver- 276, 362 

gent lines of, 97-102, 103, 116 of matter tends toward Inatan- 

conceptually Inexpressible. 49, tanelty. 201 

50, 52, 53. 127, IBl. 273 of self means change, 1 f. 

continuity of, tS. IS. 26, 37. 46. auperaddltlon of, upon nothlng- 

273. 302, 312, 345 ness. 276 

. 16, 21, 27. 30. 36. 37, Elxpectatlon, 114-6, 211; 222, 326. 
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233. :SS, 27 i, ZSl, 382 
in conception ot disorder, 221, 

212. 22G, 233. 234. 33J, STl 
In conception of void or nausht. 
£S2. 292 
Experience, 138, 117. ITT, 1»T, 204, 

22B, 321, 364. 3S3, 3«S, 3eS 
Explosion, Illustrating 






I. 73 
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energy, llfl, 119. 130. iW 
of organization, 92 
HxploHlves, man urac lure of. by 
pi an Lb and use by animals, 
246. SE4 
Bxleniion. 149, 1G1. ISl, 202, 203. 
20T, 211, 2!3. 23S, 245, 3IS-20. 
324, 32T, 3E1, 352 
continuity of, 164 
dlflcontinuity of. relative to ac- 
tion. 164. 162 
ka the distance between wbat 
Is and what ought to be, 318 
dlVlBlblUty ot. 154, 162 
the most general property of 

matter. 1S4, 250. 261 
the inverse movement to ten- 
sion, 24G 
Of knowledge. ISO 

L«lbnix's philosophy. 351, 
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3!T 



I. 318- 



&nd relaxation. 

ill. 212. 213, 223, 246 

In Spinoza's philosophy, 360 

in the TranBcendenlai Aes- 
thetic. 203 

unity of. 1S8-9 

as weak en in K of the essence of 
being, in PlotlnuB, 210 note 

qualitative motion, 302-3. 311. 

312 
External condition a in evoiullon. 

128. 133, 13T. 141-2. 160-1. 1«7. 

IfiS, ITO. 192, 193. 262. 256. 267 
nnallty, 41 
Bilemallty of concepts. 160. 16S, 

1T4, ITT, 199, 2B1. 306. 311-4 
the most general property of 

malter, 164. 360, 2&1 
Eltemalized action In distinction 

from Inlematlzed. 14T. 165. 

See Somnambulism, etc.. 

Automatic activity, etc. 
Bys of mollusc Bad vertebrate 
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Fallacy of thinking being by not- 
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of thinking the full by the emp- 
ty. 273-6 
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Faraday, 203 
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Film, cinematographic, dgure of 
abstract motion. 304-6 

Final cause. 40. 46. 234. 326 
conception of. Involves con- 
ception of mechanical causa. 
44 
God as. In Aristotle, 393-t 

Finallsm. 39-63. 53, T4. S8-ST. 101- 
6. 12G-S 

PlnBlity. 41. 164. IT7-8, 18fi. tZl, 
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and the unforeseeableneas of 
life, 16(, 18S 
VIsctiel, 75 nolo 

i'Ub in lUtutiutlon of anImEil 

tendency to mobility. 130, 131 

Fixation of nutritive ekments, 

107-9. 113, 117, 34S. 247. 253 
Fixity, 108-13, lia. 119, 130, IM. 
Sea ToriKjr 
apparent or relative, IfiS 
celluloHO envelope and the, of 

plants, lOS, 111, 130 
of extension. 15E 
o( plants. 108-13. lis. 119, 130-1 
of torpid animals, 130 
Flint hatchetB and human Intel- 

lleenee, 137 
Fluidity of lire, 153, IG5. 193 

of matter as a whole. 188, 369 
Flux of material bodies. 2«5 
Of reality, 260. 2G1, 337. 313, 
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Focalliatlon ot personality. 201 
Food, 106-9. 113-(. 117, 120, 121, 

246. 347, 364 
Foremlnlfera. failure of certain, 

to evolve. 197 
Force, 126-7. HI. 149. IBO, 175. 

348. 254. 



life B 



3 to r 



. 34fl 



Form (Continued) 
Concept 
and matter In creation. 239. 250 
and matter In linowtedEe. 195, 

a snapshot view of Iranaltlon. 
303 
Formal knowledge. 152 

loElc. 292 
Forms of sensibility. 3S1 
Fossil species, 102 
Foster, 136 noM 
Fox In Illustration of animal In- 

telllgence, 13S 
Frames of the understanding, 4G- 
7, 48, 150-2, 173. 177. 197-9, 
319-20. 223-4, 358. 270, 313. 
358. 304 
fit the Inert, 197, 218 
Inadequate to reality entire. 3G4 
misllt tor the vital, i. xlti. ilv. 
48, 48, 1T3, 177, 197-9, 223, 
258. 313 
product of life. 3G8 
trans form freedom Into neces- 
sity. 370 
Utility of. lies in their unlimited 
application, 119-50. 152 
Freedom. 11. 48. 120, 130. 183. 
184. £00, 203. 207, 208. :!1I. 
S33. 231, 337, 239, 247. 219, 
284 -G. 289. 270, 277. 300, 339- 
41. 315. 340 

■ " I as treeiy acting. 



98. Sea 
Form, Xl, 61, 101, 101, 113. 116-8, 
129, 135-8, 148-53. 155, 168. 
160. 164, 195-7. 222. 237, 250. 
2G6. 303, 303, 311, 317. 318. 322. 
341. 35T. 369, 361, 3G2 
(.omplementarlty of forms 
evolved, xl, Gl, 101, 104. 113. 
lie- 8, 135-6, 355 

:lie forma of eon- 



ainrmed by consclenoe. 269 
animal characteristic rather 

than vegetable, 139-30 
caprice attribute not of. but of 



neus with. 111. Hi. 202. 264. 
370 
of creation and ll(e, 347, 354. 



acts the three hinds of repre- 
sentation. 303-3 

God as pure form In Aristotle, 
196, 322 

or Idea In ancient philosophy, 
317, 318, 330 

of Intelligence, ilv. 48. 147. 148, 
l&S. 190. 195, 198, 198. 207. 
319, 357-9, 306. 353-9, 381. Sea 



in Descartes 'a philosophy. 345. 
346 

as efficient causality, 277 
Inversion of necesalty. 336 
and liberation of consclouHnees, 

365, 286. See Imprisonment 

of consciousness 
and novelty. 12. 163. 164. 200, 

313. 231. 239. 249. 270. 330-13 
order In, 333 
property of every organism, 

129-31 

into necessity. 31V 




Freedom (Oonlfniied) 
tondency of. to BeK-iiegatloa In 

habit 13T 

tCDBlDQ ol, 200, ZOl, acZ, ZOT, 
123. Z3T. 301 

tranafornied by the under- 
standing Into necBBslty. 2TD 

Sea Spontaneity 
Fringe of Intelligence Bround In- 

of Intuition around intellect, 

xll. xlll, 4G 
oC possible action around real 
action. 179, 212 
Froth, alveolar. In Imttetion ot 

organic phenomena. 33'4 
Full. (allBCy ot thinking the, by 

Function. Ix, 1, 6. 4*. 46, 47, M- 
90. 94, »6, 108-10, lia, 114, IIT, 
120, 121, 127. 112, ItO. 141, 146. 
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of Intel llEence: 1" ' 

by perception, B, SIM, 

301 
of Intelligence: repetition. IGt. 

1S9, Z14-E 
of Intelligence: retrospection. 

47, 227 
o[ Intelligence: connecting a&me 

with name. 199. 2S3, 270 
Of Intelligence: acannlng the 

rhythm of the universe. S46 
of Intelligence: tactu«lleiris mil 

perception. lEg 
of Intelligence: unlllcatloo, lit, 

154, SET 
Ot the nervous lyHtem: action. 

262. ZC3 
and organ, SK-90, 94. UE, 1S)-S. 
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Isms, 3B4, 2BE 
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261. 373, 306 
action the, of nervous system. 
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lOT, 113, 114, IIT, 164. 3Ge 
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246, 264 

concept- making the, of Intel- 
lect X. 19 
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106. 107. lao. 121. 

Of the organism, animal: caiul- 
Izallon of energy, 93. 110, 1X«. 
265. 266 

ot the organism, carbon In. 101, 
IIB, 114, 117, 2Bf. 266 

of the organism, chlorophylllut 
function. lOT-e. 114. IIT. 216, 
247, 254 

of the organism, primary tunc- 
lions ot life: storage and ex- 
penditure of energy. 254-6 

of the organism, vegetable: ac- 
cumulation of energy. SG4. 
265 

ot philosophy: adoption of the 
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Ot Intellect, 



ceptlon, 6. 30e, 307-6 
Ot Intelllsence: action. U. 12. 44, 

46, 93. 160, 162. 186-S. 206, 

361, 173, S07-S 
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S3t. 33 B 
extension of Qallleo-s physics. 
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his theory at the fall of bodies 
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228. 331, 333. 334 
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flshes. In reference to animal 

mobility. 130, 131 
Gaudry. 130 note 
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I operations, 
211. 213. 21S 

Ideal limit of induction and de- 
duction. 2t4-S, 361. 8m 
Space, Descending movement 
of eilstencB 

modem, compared with ancient, 

36. 1(1. 333-4 
natural. 191, 211-2 
perception Impregnated with. 

20G. 230 
reasoning In. con Iras te<l with 
renBonlng concerning life, 7, 
8 
sdentine, 161. 211 
Qerm, accidental predisposition 
of. In Neo- Darwinism, 163, 
169, ITO 
Germ-plasm, continuity of, IT. 

37, TS-S3 
Glard, 84 

Glucose In orEaale function, lit, 

123 
Glycogen 

132-4 
God. as Bctlvlty. 



organic function. 



philosophy. 323-3 
circularity of Ood'a thought. In 
Aristotle's philosophy, 321, 
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s efficient < 



pl.ll( 






philosophy, 346, 
use in Aristotle'* 



I hypostasis of the unity at 

nature. 196. 322. 357 
In Lflbnli'i philosophy, SGI, 

363. 336-7 
as eternal matter. 196-7 
as pure form. 196-7, 323 
In Spinoia's philosophy. 3B1, 

S6T 
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Hftblt &nd conscIouaneBB an- 
Dulted, 143 
form of knowledee a habli or 

bent of attention, US 
Ud heredity. 78. 9S, 169, 170. 
173. Bee Acquired chamctprs. 
Inheritance ot 
Inallnct as an Intellleent. 173-1 
and Invention In anlmls, £64 
and Invention In man, SS5 
tendency of freedom to eelf- 
negatlon In, 127-8 
Harmony between Insttnot and 
lite, and between Intelligence 
and the Inert, 187. 194-B. 198 
of the organic world Is comple- 
mentarity due to a common 
original Impulse EO. Gl. 103. 
118, 118 
pre-established. £05, 206 
in radical flnallsm. 127-S, S«« 

Harloe, 60 note 

Hatchets, ancient Hint, and hu- 
man Intellect. 137 

Kepler's laws, 331-4 
Hereditary transmlsBlon, 76-83, 
87. 16S-9, 170, 1T3. 82B-6. 230 
: anlmalB and. 



habit and. 79, 83, 163, 170, 173 

Hesitation or choice, conacIouB- 
nesa as. 143, 144 

Heteroblaatia and Identical struc- 
tures on divergent lines of 
evolution, 76 

Heymona. 72 note 

History as creative evolution. 6. 
IS, 31, 26. 29. 30, 37. 65-6, 103- 
4. lOG, 163. 264. 269 
of philosophy. 2 
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Human (ConNatwit) 

187, IBS. 191. 1*2. aia 

and animal invention, relatlaa 

of, to habit, 264. 266 
intellect and laneuage. 167-8 
Intellect and manufacture. 1S7. 

13S 
Humanity En evolution. 134. 137-9. 

112, 147, 138. 181. 184, 1&&. 264- 

71. Bee Culminating points. 

goal of evolution, 266. 267 
Huiley, 38 

Hydra and Individuality. 13 
n,l7j of Arifltotle, 353 
HymenopCera. the culmlnntlon ot 
arthropod and Instlnctlva 
evolution. 131. 173-4 
as entomologlBtJi. 146. 171-3 
orBanlzatlon and instinct In. 140 
paralyzing Instinct of, 148. 171, 

173-4 
social InBtlnctB of. 101, ITl 
HypoetaslB ot the unity of na- 
ture. God as, 196-7. 323. 356 
Hypothetical propositi one charae- 
terlBtic of Intellectual know- 
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Bonto faber, designation of hu- 
man apeclea. 139 
Homogeneity of space, 166, 212 
the sphere ot intellect. 163 
of time In Galileo, 333 
Horse-fly UluHtratlnB the oWect 

of Instinct. 146 
HouBRBy. 109 note 
Human and animal attention, 184 
and animal brain. 184, 263-G 
and animal connclouaness, 139- 
43. ISO. 183, 184. 137. 188. 191. 
213. 163-8 
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sume the possibility of an ab- 
sence of order, 220, 232 
identical structures In dlvericent 
lines or evolution, S6, 60-1. St. 
69. 74-7. S6. 119 
lumlnatlon of action the funo- 
lion of perception. B. 206, 307 
nage and Idea in Descartes. ISO 
distinguished from concept 
160-1, 280 
Imitation of being in Qreeh phi- 
losophy. 324, 327 
of I nail net by science. 16S->. 

173-4 
ot life In Intellectual repreaen- 
tatlon. 4, 33. 8S-9. 101. 17t. 
208. 209, 313. 226, 269. 141. 
365 

of life by the unorsantted, it. 
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of motion by Intellisence. SOG, 
30T-S. 3J2, 311. 329, See Imi- 
tation of the real. etc. 

□r the physical order by the 
vital, no 

oC the Teal by intelligence, 268, 
S70. 307 
Immobility of extension, IE5 

and plants. lDS-13, 11«, 119, 130 

or primitive and torpid anl- 

relatlve and apparenii mobility 

real, 1» 
Impatience, duration as. 10, 33B- 

40 
Impelling cause, 73 
Impetus, vital. dlverBsnce of. 2«- 

T. El-S. 9T-105. no, I18-S, IZ<!- 

T, 131, 134-e, 257. S&3, 2BS, 

Vital, llmltedneaa of, 126. Ill, 
14S-S, 2S< 

vital. loaded with matter, 239 

vital, aa neceEslty for creation, 
2&2, 261 

vital, transmission of. throuftti 
organisms, 2B. 2T. T9, SG, ST,. 
88, 230, 231, 2E0, 2S1 

vital, Bea Impulse of life 
Implemptit. tlie animal, la natur- 
al: the human, artlllclal. 139- 
43 

artificial, 13T-40, 150-1 

constructing, function of Intel- 
ligence. 1GS. 1B2-3 

life Itnown to Intelligence only 
as, lei 

matter known to Intelligence 
only as. ISI. 198 

natural. HI. 14G. 1G0 

oreanlzed, 141, 14G. lEO 

unorganised. 1S7-9. 14t, 150-1 
Implicit knowledge. 148 
Impotence of Intellect and per- 
ception to grasp life, 17E-B 
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prolonged In evolution, 24G 
prolonged In our will, 239 
transmuted through (fenera- 
tions of organisms, 25, 25. 19. 
35. S7. 230, 231 
unity of. 202, 250, 270 
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Material knowledge. IBS 
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Mechanistic philosophy. xU, xlv. 
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tain requirements of tbe 
mind. 162. 190-1. 230 
and matter, I3S-9, 201, 202. 20), 
205-6. 264, 3G9. 270. 350. 366-9 
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logical parallel ism. Psychol- 
ogy and Philosophy. dfl/YV 
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See Motion 
UJblus, SO HOlS 
Midel necessary to the conitn 
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lTS-4. 176. 177, 209-10, 212. 
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aaBDClatlon of oreanlBnu. S6I) 
change and tbe, 301, 302-3 
complementarity of Intelligence 

and Instinct In Che, It 1-2. l&O, 
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phy, S13-B. 320 
between representation of Inner 

and outer reality, 8 79 -80 
of sensible reality In ancient 
philosophy about l)e1ng, 31B-8 
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ITS, 177, "" " " 



Primary Inatlnet. 138-9. ISS 
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evolutionary, ED. 133, 134. 138. 
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Imitation of, 32-3, SE 
lirlmltlve. and the nervoua sya- 
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Relation. Imprint 

lawH upon consclousneBg. tVS 
EW law, 329. Z3D-1 
and thlnR. IlT-52, lafl-7, ISO, 
181. l&T. IDS, 1B3. 367 
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1ST, ZiO 
Relativity of Immobility, IBS 
of the Intellect, xl, 48-S. 1B2, 
1S3, 18T, 195-B, 197-B, 199. £1S. 
373, S08-7, 380-1 
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Relaxation In the dream Rlate. 
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213. 3 IS 
logic a. of virtual geometry, 212 
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necessity as. of freedom, 218 
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Rest and motion In Zeno. 30S-12 

Betrogreaslon tn evolution, 133. 
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Retrospection the function of In- 
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Reversed psychology: Intuitional 
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47-S, 340-1 

Romanes. 139 
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□r the parts ot matter. 203, 207- 
8. 241. 271 
Solidification operated by the un- 
derstanding, 249 
OCtl/in In Aristotle, S50 
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ness. 144. 146. 159 
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and eel!, 269 
creation of. 270 
Space and action. 203 
In ancient phlloiophy. 318. 319 
and concepts. lfiO-1. 163. lTt-6, 

176-7. I8S-9. 257-9 
geometrical, 203 
taamOKenelty ot. 156, 212 
and Induction. 216 
In Kant's philosophy, 206. 206. 

207. S41 
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